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ABSTRACT 

This volume contains 12 papers commissioned by the 
Panel on Technology and Women's Employment. "Technology, Women, and 
Work: Policy Perspectives" (Eli Ginzberg) is an overview that 
provides a context for the volume. The four case studies in Part II 
describe the impact of information technology in the insurance 
industry, among bookkeepers, among secretaries, and in 
computer-related occupations. They are "The Technological 
Transformation of White-Collar Work: A Case Study of the Insurance 
Industry" (Barbara Baran); "'Machines Instead of Clerks*: Technology 
and the Feminization of Bookkeeping, 1910-1950" (Sharon Strom); "New 
Technology and Office Tradition: The Not-So-Changing World of the 
Secretary" (Mary Murphree); and "Integrated Circuits/Segregated 
Labor: Women in Computer-Related Occupations and High-Tech 
Industries" (Myra Strober, Carolyn Arnold). The three papers in Part 
III connect technological change with trends in women's employment: 
"Women's Employment and Technological Change: A Historical 
Perspective" (Claudia Goldin); "Recent Trends in Clerical Employment: 
The Impact of Technological Change" (H. Allan Hunt, Timothy Hunt); 
and "Restructuring Work: Temporary, Part-Time, and At-Home 
Employment" (Eileen Appelbaum). The four papers in Part IV provide 
policy perspectives on important subjects: "Employer Policies To 
Enhance the Application of Office System Technology to Clerical Work" 
(Alan Westin); "New Office and Business Technologies: The Structure 
of Education and (Re)Training Opportunities" (Bryna Fraser) ; "The New 
Technology and the New Economy: Some Implications for Equal 
Employment Opportunity" (Thierry Noyelle) ; and "Managing 
Technological Change: Responses of Government, Employers, and Trade 
FR?r^®"^ Western Europe and Canada" (Felicity Henwood, Sally Wyatt) 
L^K>5 volume concludes with biographical sketches of all contributors 
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Preface 



Striking advances in microelectronic and teleconiniunications 
technology have transformed many worlds of work. These changes 
have revolutionized information storage, processing, and retrieval, 
with immediate and long-range consequences for clerical work. 
Since women — nearly 15 million of them — are the overwhelming 
majo'-ity of clerical workers, they are and will be disproportionately 
affected by this type of technological change. Jobs may be created 
or eliminated, but they are also transformed. So far, knowledge 
about these large processes of change has been scattered and in- 
complete. Thus, there is great need for more systematic evaluation 
and understanding of technological change and its specific effects 
on the conditions of and opportunities for women's employment. 

In light of this need, the Committee on Women's Employment 
and Related Social Issues established its Panel on Technology and 
Women's Employment in March 1984. The tasks of the panel 
included gathering existing data, identifying areas in which re- 
search is most needed and commissioning scholars to undertake 
this research, and preparing a conference and a two-volume report 
to present the panel's findings and recommendations. This work 
was supported by the Women's Bureau of the U.S. Department 
of Labor, the National Commission for Employment Policy, the 

ix 
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Economic Development Administration of the U.S. Department of 
Commerce, and the National Research Council Fund. 

A number of questions faced the panel: To what extent do cur- 
rent changes differ from earlier ones? Is the new microelectronic 
and telecommunications technology creating or eliminating jobs? 
In what ways is it affecting the quality of employment for those 
whope job organization and content are being transformed? Are 
there differential effects that depend on the skill, occupation, in- 
dustry, or demographic characteristics, such as minority status or 
age of workers? If jobs disappear or change drastically, what kind 
of support — training, retraining, or relocation — might be needed 
for displaced workers? What institutional arrangements might be 
necessary or desirable for planning and implementing change or 
devising support programs" 

The panel's answers to these questions are presented in Vol- 
rme I (a listing of its contents precedes this preface). This second 
volume gathers many of the papers commissioned by the panel 
during the course of its work. Each illuminates, from the author's 
own perspective, one or more aspects of those questions examined 
by the panel. Often these perspectives differ, indicating the con- 
tradictory interpretations of fact that characterize the research on 
technology and employment, particularly because the phenomena 
being studied are still unfolding and the data are very much less 
than adequate to the task. Each paper has been revised by its 
author{s) to take into account the comments of panel members 
and others who participated in a workshop held in February 1985 
to discuss early versions of the papers. 

Professor Eli Ginzberg's overview provides a context for the 
volume. He presents his view of the changes that have taken 
place in the participation of women in the labor market, noting 
that some of the economic sectors that in the past provided the 
bulk of job growth for women workers may no longer do so, at 
least partly due to new office technologies. He stresses, however, 
that technological change is a criticeJ factor in fostering economic 
growth and creating new types of jobs. His policy prescriptions 
include continued research and development to enhance techno- 
logical change and economic growth, full employment, improved 
education and retraining, continued enforcement of equal employ- 
ment opportunity laws and regulations, and increased provision of 
child care. 
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The four case studies in Part II describe the impact of infor- 
mation technology in the insurance industry, among bookkeepers 
(between 1910 and 1950), among secretaries, and in computer- 
related occupations. The first three case studies trace how the 
opportunities of women workers tend to caaiige along with al- 
terations in the organization of work and the implementation of 
innovations. Barbara Baran, Sharon Strom, and Mary Murphree 
all argue that women's opportunities have become more limited as 
the division of labor has become increasingly structured. Baran 
notes the current contradiction within the insurance industry that 
as jobs become more skilled in many ways as a result of comput- 
erization they also offer less mobility; she also anticipates declines 
in the number of jobs likely to be available to clerical workers, 
particularly the least-skilled workers. Strom's history of changes 
in woraen's role in bookkeeping, an important clerical occupa- 
tion, gives equal weight to changes in the organization of work 
and to the various innovations in cdculating msichines available 
to bookkeepers over the years. Up to 1950, bookkeepers grew in 
number and became preponderantly female; their work was in- 
crep«singly tied to machines and their opportunities increasingly 
circumscribed. Murphree's contemporary case study shows how 
the effects of office technologies on secretaries vary according to 
the way these technologies are used. A critical variable, Murphree 
finds, is the number of bosses the secretary serves; accordingly, 
with new equipment, her work may become more or less chal- 
lenging. In nearly all cases, however, Murphree finds that the 
patrimonial nature of office work, in particular its strong reliance 
on differences in gendered roles, remains little changed. 

Strober and Arnold examine the newly emerging occupations 
related to computers: computer scientists and systems analysts, 
computer programmers, and computer operators. Using data 
available from the Census Bureau, they find that even in these 
new occupations gender-based earnings differentials exist. One 
explanation suggested is that women and men m these occupa- 
tions tend to work in different industries, with women less likely 
than men to work in the "high-tech'' industries. 

The pessimistic impression left by these case studies of the im- 
pact of computers (and their forerunners) is somewhat mitigated 
by the sweeping historical analysis provided by Claudia Goldin. 
The first of three authors in Part III who connects technological 
change with trends in women's employment, Goldin reviews the 
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history of women's employment and productivity growth since the 
1800s. She reports that across industries women have tended to 
increase their representation where productivity growth has been 
greatest and also notes that the entrance of women into manufac- 
turing in the 1800s, where technologic 1 and organizational change 
was especially pronounced, tended to raise women's wages. To- 
l » these facts indicate that technological and organizational 
cV' \fie generally enhance women's opportunities. In the more 
recent period, however, GoMin sees the increase in women's ed- 
ucation as the single most important factor in changing women's 
labor force status. 

Allan Hunt and Timothy Hunt, in their review of trends in 
clerical employment from 1940 to the early 1980s, attempt to iden- 
tify specific impacts of office automation. Like Ginzberg, they note 
that it is easier to attjich technological explanations to areas of 
decreasing employment than to anticipate the new jobs technol- 
ogy may create. Their findings suggest that although employment 
growth m clerical jobs has slowed (probably permanently), techno- 
logical change cannot in most instances be identified as the reason. 
For example, despite the increased capital investment in the finan- 
cial sector, no trend toward increased productivity (and possible 
job displacement) v/as discerned. 

Eileen Appelbaum points to other important trends in the 
recent period: the significant increase in temporary work, shifts 
in part-time work, and the modest increase in home-bsised work. 
All these shifts, she argues, are facilitated by computerization, but 
also reflect changes in the organization of work. In Appelbaum's 
view, these new forms of work are likely to become increasingly 
important as employers continue to face the need to minimize 
costs. Although new work may provide some important options 
for women workers, Appelbaum believes that on the whole these 
trends have more negative consequences than positive ones. 

The four papers in Part IV provide policy perspectives on 
important subjects. Alan Westin reviews recent experiences of a 
sample of major employers with office automation u id offers his 
suggestions for how best to implement new office system technolo- 
gies. He reports that increasing attention is being given in work- 
places to enhancing the quality of employment and notes <^hat the 
most important factor in determining how well an employer uses 
new technology is the overall quality of its human resources policy. 
Bryna Eraser describes available options for attaining education 
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and training related to new technologies and recommends impor- 
tant improvements in the delivery of education and training. Like 
many of the authors in the collection, she notes the importance of 
continuing education over a lifetime. Thierry Noyelle, on the basis 
of his analysis of changes in the service sector, argues that edu- 
cation will become even more important in the future in ensuring 
employment opportunity. Like Appeilaum, Baran, and others, 
Noyelle believes the structure of employment opportunities within 
firms is undergoing fundamental change. Internal labor markets, 
with clear job ladders providing upward mobility, are disappear- 
ing. Instead, increased hiring of skilled workers is occurring, and 
workers must have greater skills to obtain entry-level jobs; on- 
the-job training is a less sure route to upward mobility for the 
less skilled. Felicity Henwood and Sally Wyatt, two researchers 
from the United Kingdom, provide an overview of employment 
policies related to technological change in Western Europe. They 
note that workers are more involved in decisions involving the im- 
plementation of technological change in many European countries 
than they are in the United States. Henwood and Wyatt also re- 
view European education and training policies and policies related 
to esising unemployment, some of which may be due to technologi- 
cal change. Throughout, they stress that women, because of their 
specific locations in paid and unpaid employment, tend to have 
perspectives and needs different from those of men. They note 
in particular that women have often been more sensitive to issues 
concerning quality of work. 

The panel offers these papers, with their divergent viewpoints, 
not only because they were helpful to it in its own deliberations, 
but also in the belief that they will stimulate further discussion 
and research. The issues raised in these papers about the current 
transformations in employment concern both men and woir»'^.n 
workers, although the particular examples are taken primarily 
from areas of predominant employment for women. 

LOUISE A. TILLY, Chair 
HEIDI I. HARTMANN, Study Director 
Panel on Technology and 
Women's Employment 
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Technology, Women, and Work: 
Policy Perspectives 



Eli Ginzberg 



THE CHANGING ROLE OF AMERICAN WOMEN 

In the mid-1950s, the National Manpower Council decided 
by only a single vote that "womanpower" was a subject worth 
exploring (National Manpower Council, 1957). And in the early 
1960s, when Barnard College required that its students attend 
a series of lectures on jobs and careers, my lecture elicited only 
bored faces and clicking knitting needles. Most of the students 
were not interested in the advice that I offered: to study calculus 
and to gain meistery over the quantitative approaches in one of the 
natural or social sciences, which, I assured them, would provide 
them not only eiccess to a job, but to a job with prospects. Early 
in the era of the feminine mystique, their minds and emotions 
were focused in othc: directions (Ginzberg and Yohalem, 1966; 
Ginzberg et al., 1966). 

These recollections are presented to contrast with the situation 
today, when many college- educated women are studying a broader 
range of subjects and are making an increasing commitment to the 
labor forcft. The growing importance of women in the U.S. labor 
market, where they now account for 43 percent of all workers, a 
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percentage that continues to grow, is a recent phenomenon. But 
during this short time — since around 1950 — there have been many 
striking changes in the relation of women to work. Witness the 
following: 

• Over half of all women aged 16 to 64 work, and the pro- 
portion is almost two-thirds for those who cire at the end of their 
childbearing period. 

• Although it is true that more women than men work less 
than full-time, year-round, most women who work, like most men, 
are regular workers who hold full-time jobs. 

• Gender remains a critical determinant of the types of jobs 
and careers available to^women, but it is not nearly as strong a 
discriminatory influence as it was in the past. In law, medical, and 
graiduate business schools, women students account for at least 
one- third of the graduates, up from less than one-tenth as recently 
as the mid-1960s. 

• For the first time in the nation's history, women outnumber 
men among students enrolled in colleges and universities. 

• In the third of a century since 1950, women have accounted 
for three out of every five new additions to the labor force. 

• The explosive growth of the service sector, which today 
accounts for more than 70 percent of total employment and total 
output, was both a cause and an effect of the availability of women 
workers (Stanback et al., 1981). 

• Altnough the antidiscrimination laws and regulations of 
the 1960s and early 1970s and the changed attitudes and behavior 
of employers opened up many hitherto restricted fields of work to 
women (beyond the professions noted above), women continue to 
be heavily concentrated in a narrow set of occupations. Some 20 
fields account for two ouc of every three women workers. 

• Over the last half century the occupational group that 
has experienced the most rapid rate of growth has been clerical 
workers, which is a reminder of the need to consider not only the 
broad potential impacts of technology but io narrow the focus to 
specific technologies that are likely to have a strong impact on 
women workers. 

• For the first time in the nation's history, white men no 
longer constitute the majority of the work force. Women, together 
with black, Hispanic, and other minority males, today account for 
more than half of the work force. 
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These observations suggest that our analysis pursue a middle 
road. We must continue to be sensitive to the patterns that un- 
derlie the place of women in the world of work, but we must also 
consider that women account for close to half of the entire work 
force and their future jobs and careers will therefore be affected by 
the broad labor market developments that will affect all workers. 

OBSERVATIONS ON CHANGING TECHNOLOGY 

Technological changes are a way of life for industrial societies, 
but most innovations involve changes in processes or products that 
are relatively circumscribed. Even when a significant technological 
improvement occurs, such as the discovery and manufacture of 
nylon or the development of the electric typewriter, the impact 
on the labor market is likely to be absorbed without serious job 
loss^, because among other reasons the lower price or improved 
quality tends to increase demand. The number of jobs placed at 
risk by even significant new technology is relatively small and is 
likely to be stretched out over a period of years. Most textile 
mills made the transition from natural to artificial fibers without 
having to lay off large numbers of workers; the same was true of 
some of the companies that had earlier manufactured standard 
typewriters and had made the transition to electric, electronic, or 
computerized typewriters. 

There have been major technological breakthroughs, however, 
such as the development of the railroad, the telephone, electric 
power, the automobile, and the airplane, in which the impacts 
on work and workers were more pervasive, although it should be 
noted that these impacts were fully diffused only after long periods, 
often decades or generations. Whereas we will soon celebrate 
the hundredth anniversary of the first automobile, some outlying 
families still are not connected to an electric grid, and in some 
areas a home telephone is still not affordable by every family. 

The development of the microprocessor and the linking of per- 
sonal computers into communications networks are major techno- 
logical breakthroughs that have the promise of affecting the U.S. 
economy and way of life on the order of magnitude of the ral ad 
and the automobile. We must allow for the possibility that the 
computer will prove even more revolutionary, since it has the po- 
tential of altering not only the movement of people and goods but 
the nature of work itself (Ginzberg et al., 1986). 
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It must be emphasized, however, that no matter how dramatic 
the new technology may become, it heis been in existence for a third 
of a century and it would be difficult to point to its having had 
large-scale adverse effects on significant groups of workers, male 
or female, during that period. The most serious charges that can 
be levied against it are that there have been "silent firings'' (that 
is, workers not hired) and other negatives such as some deskilling 
of jobs, downscaling of opportunities, and health heizards. But to 
da^e the new technology has been positively correlated with the 
continued growth of the service sector and in particular with the 
expansion of women's employment. 

Of all the effects of economic forces on the labor market — 
overall growth, cyclical change, structural shifts, and technological 
change — the l2ist will surely be the leeist important a decade from 
now. The Bureau of Labor Statistics estimates that in the 1980s 
only about 15 percent of the changes that occur in job struc- 
ture will be ascribable to technology; 85 percent will be due to 
the cyclical and structural movements of the economy (Kutscher, 
1985). 

In sum, the following conclusions are evident: (1) women's 
share of total employment has been mounting rapidly and is likely 
to increase further, until women account for half of all workers; 
(2) this growth has been closely associated with the differentially 
rapid growth of the service sector; (3) while women are no longer 
as closely confined to a few major occupational fields, they re- 
main heavily concentrated; (4) the microprocessor and computer- 
communications linkages are likely to affect disproportionately the 
clerical arena in which women workers are heavily concentrated; 
and (5) even if the new technology were to have a strong impact 
on existing patterns of work, the consequences would be manifest 
only over relatively long periods of time. 

POLICY PERSPECTIVES 
FRAMING THE ISSUES 

As noted above, the single most important short-term deter- 
minant of the labor market experience of women (in fact, all) 
workers will be the growth rate of the U.S. economy and the tim- 
ing and severity of the next recession. We are now in the fourth 
year of recovery from two back-to-back recessions, which started 
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in 1979 and ended in 1982. If past is prologue, there is only 1 
chance in about 100 that, if President Reagan remains in office 
throughout the whole of his second administration, the nation will 
escape a new recession. At this time (August 1986), the outlook 
for the year still appears to most forecasters to be positive. The 
expansionary capacity of the economy does not appear as yet to 
have met its potential. But it would be an error to overlook the 
major economic problems that continue to exist: (1) the $900 bil- 
lion debt of the less developed countries (LDCs); (2) the annual 
$170 billion deficit of the United States in its foreign trade; (3) 
the continuing high value of the dollar against many currencies; 
(4) the federal budgetary deficits that loom ahead as far as one 
can see; and (5) the still high real rate of interest. In my view, 
if the leading industrial countries fail to attack these five prob- 
lems conjointly and eflFectively, the prospect of a severe recession 
with large-scale labor market consequences is not only possible 
but probable. 

There is steadily accumulating evidence that the United States 
and other advanced economies are confronting a sea change in 
the internationalization of their economies as evidenced by the 
following: 

• the spectacular spurt in imports to the United States from 
the LDCs (with adverse effects in this country on many nondurable 
manufacturing sectors with large numbers of women workers, such 
as apparel manufacturing); 

• the relocation overseas of major labor-intensive jobs in 
durable manufacturing such as electronic components (again with 
a heavy impact on women workers); 

• the extraordinary transfer of capital funds to the United 
States, mostly from Europe and Japan, part of which are for 
investment in plant and equipment and part of which are held in 
money market instruments; 

• the never-ending trade negotiations that are aimed, in the 
short run, at protecting U.S. jobs (as in automobiles and steel) 
and, in the longer run, at reducing tariff and nontarifF barriers 
in international traide (the United States has been taking the 
leadership to expand the General Agreement on Trade and Tariffs 
[GATT] to include services, a high employment area for women 
workers [Noyelle and Dutka, 1987)). 



8 



POLICY PERSPECTIVES 



As long as the U.S. economy remedns expansionary, the odds 
favor the maintenance, or even the reduction, of barriers affecting 
international trade in goods and services. But, in my view, we are 
dangerously close to a reversal of our long-term efforts to reduce 
trade barriers. If the next recession is severe or prolonged, it is 
probable that we will not be able to avoid new barriers. Since 
the United States is the dominemt market for the exports of both 
developed and developing countries, we must exercise restraint to 
avoid erecting new protective trade barriers. The decade of the 
1930s provides one salient example of beggar-your-neighbor policy. 
The lessons learned have helped to set and keep the developed 
world on the path to freer international trade, but there is a 
growing risk that these lessons have begun to fade. 

The most important question with regard to the future impact 
of technology on women's employment is whether the sanguine re- 
sults of the last 20 years can be projected to the remaining years of 
this century and beyond. The optimist might contend that there 
is no reason to expect more "disturbance" in the years ahead than 
we have experienced over the past two decades, which saw the 
computer revolution resulting in few, if any, dysfunctional effects. 
The pessimist, of course, sees the future differently. In his or her 
view, the linkage of the computer to communications networks, 
which is only now hitting its stride, will have a range of adverse 
consequences for women's employment: first, by eliminating a 
number of white-collar positions, and second, by making possible 
the further relocation of many back-office positions from central 
cities to the suburbs, to distant communities, asid also to overseas 
locations, particularly to English-literato populations. The pes- 
simist goes further and points to the downskilling of jobs and the 
degrading of careers that often accompany accelerated computer- 
ization. 

As an iconoclast, I am unpersuaded by either the optimistic 
or the pessimistic forecast. There are three key elements in my 
view of the future. 

First, the computer revolution has re£u:hed a point where 
it is likely to have a greater "displacement" effect on women's 
employment over the next 15 years than it has had in the past. 
A simple projection of the past fails to take into account the fact 
that computer technology is now on a steeper curve; employers and 
employees are more willing and able to adapt to it since more than 
70 percent of all jobs are in the service sector. Moreover, since U.S. 
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management is striving to become and remain cost-competitive in 
the world marketplace, it must reduce its white-collar payrolls; 
wider reliance on the computer offers reasonable prospects for 
success in this effort. 

Second, productivity can increetse in the service sector. Over 
the last half century, employment in agriculture has decreased 
from 20 percent of the total labor force to under 3 percent; in 
manufacturing, employment has declined from close to two-fifths 
to under one-fifth. For many years neither the tools (computer) 
and communications resources nor the organizational structure 
and managerial know-how were available to run large organizations 
without many layers of staff. Further, we learned only recently how 
to tie large numbers of small units, owned or franchised, into a 
single organization, but today we are the world's leader in these 
structures — from hotels and fast food establishments to banks. 
This experience heis proved that earlier economists were wrong 
when they said that services were inmiune to economies of scale 
and postulated that they suffered from the "cost disease," with 
continued dependence on additional labor resulting inevitably in 
higher costs (Baumol, 1967). 

Third, the new products and services that may be developed 
are as yet unknown. The expectation that the computer will 
first slow, and eventually reverse, the absolute and relative gains 
made by clerical workers in the past several decades is only one 
aspect of the future. What remains uncertain is whether and how 
quickly the computer-communications link-up is likely to generate 
the creation of new products and services that will lead to the 
employment of large numbers of new workers, both women and 
men. One has to engage in a historical experiment and identify the 
types of employment opened up by the widespread introduction of 
the automobile from the tens of thousands of people who obtained 
new jobs in our national parks to millions of construction workers 
who built homes in the suburbs. As the time period is extended 
and the technology becomes more pervzisive, it is more difficult 
and less relevant to eissess the impact of a new innovation on total 
employment. Too many other factors intervene to influence the 
outcome. 
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TABLE 1 Large Occupations (more than 1 million workers) in Which Women 
Accounted for at Least Half of All Workers, 1982 



Occupation 


All Workers 
(millions) 


Percent 
Women 


Registered nurses, dieticians, therapists 


1.7 


92 


Teachers, except college 


3.3 


71 


Sales workers, retail 


2.4 


70 


Bookkeepers 


2.0 


92 


Cashiers 


1.7 


87 


Office machine operators 


1.1 


75 


Secretaries 


3.8 


99 


Typists 


1.0 


97 


Assemblers 


1.1 


54 


Food service workers 


4.8 


66 


Health service workers (excluding nurses) 


2.0 


90 


Personal service workers 


1.9 


77 


Private household 


1.0 


97 



NOTE: Civilians, 16 years old and over. 
SOURCE: Bureau of the Census (1983:Table 696). 



ARE WOMEN WORKERS AT RISK? 

The question of whether women workers are at risk is critical 
for the reaisons noted earlier, namely, that such a high propor- 
tion of women workers are concentrated within a relatively limited 
number of occupational groupings and they account for a differen- 
tially larger number of all workers in selected industries. Tables 1 
and 2 provide the critical data. 

Two important points can be derived from Table 1. First, 
the 13 occupational groups shown in the table account for more 
than half of all women workers. Second, the six occupational fields 
dominated by women (90 percent or more of all workers) account 
for one out of every four women workers. What the table does not 
show is that the occupational distribution of men workers is much 
less concentrated. 

Since our primary concern is to assess the probable impact 
of technology on women's employment in the remaining years of 
this century, it may be helpful to consider what happened in 
the years 1972-1982 to the female-dominated occupational areeis, 
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particularly those areas in which technology in general and com- 
puter technology specifically have made significant advances. The 
total number of sales workers remained stable during the years 
1972-1982, as did the proportion of women workers. There was a 
significant increase in the number of bookkeepers, from 1.6 mil- 
lion to 2.0 million, and the share of women in the field increased 
from slightly under 90 percent to slightly over this proportion. 
The number of cashiers increased at a far higher rate than the 
number of bookkeepers, from 1.0 million to 1.7 million, but there 
was no increase in the proportion of women, which remained at 
87 percent. Office machine workers expanded from under 700,000 
to 1.1 million, and the proportion of women increased from 71 to 
75 percent. There wjis a modest increase in the number of factory 
assemblers, from 1.022 million to 1.087 million, and the share of 
women increased from 47 to 54 percent. 

Several points are worth noting. In a number of fields in 
which women workers predominated, total employment (men and 
women) increased significantly. For the most part, the proportion 
of women workers as a percentage of all workers did not change 
appreciably. Most important, none of the data suggest that the 
computer and related technology displaced large numbers of work- 
ers in fields where women were heavily concentrated. 

We can supplement our understsmding of what transpired 
in the recent past by looking at employment in industries where 
women account for half or more of all employees. Table 2 illustrates 
that, with the single exception of private household employment, 
which sustained a decline of one-half million, the industries char- 
acterized by a predominance of women workers expanded in the 
years following 1970. 

The optimistic implications of this recent experience with re- 
spect to total employment trends and their impact on women 
workers, however, must not be uncritically projected into the fu- 
ture. It is important to review the projections to 1995 of the 
Bureau of Labor Statistics [BLS]. Table 3 presents the 8 female- 
dominated occupational categories of the 13 categories for which 
the BLS foresees the largest job growth: secretaries, nurses' aides, 
salespersons, cashiers, professional nurses, office clerks, waitresses, 
and kindergarten and elementary school teachers. Each of the 
above categories will add, accorulag to the BLS, between 230,000 
and 560,000 new jobs by 1995. Together they account for 20 per- 
cent of all anticipated job growth. Most of these occupations are 
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TABLE 2 1970 and 1982 Employment in Industries in Which Women Accounted 
for at Least Half of All Workers in 1982 



All Workers 

(millions) Percent Women 
Industry 1970 1982 ^970 1982 



Retail trade 


12.3 


16.6 


46 


52 


Finance, insurance, and roal estate 










Banking and Hnance 


1.7 


2.8 


58 


64 


Insurance and re&> estate 


2.2 


3.5 


45 


52 


Personal services 










Private households 


1.8 


1.3 


89 


85 


Hotels and louging chains 


1.0 


1.3 


68 


66 


Professional and related services 










Hospitals 


2.8 


4.3 


77 


76 


Health services 


1.6 


3.5 


71 


76 


Teachers, all levels 


6.1 


7.6 


62 


66 



NOTE: Civilianb, 16 years old and over. 
SOURCE: Bureau of the Census (1983:Table 698). 



TABLE 3 Female-Dominated Occupations with Largest Projected Job Growth, 
1984-1995 



Change in Total Percent of 
Employment Total 
Occupation (thousands) Job Growth 



Cashiers 


556 


3.6 


Nurses, registered 


452 


2.8 


Waiters and waitresses 


424 


2.7 


Nurses' aides and orderlies 


348 


2.2 


Salespersons, retail 


343 


2.2 


Teachers, kindergarten and <dlementary 


281 


1.9 


Secretaries 


268 


1.7 


General ofHce clerks 


231 


1.4 



SOURCE: Silvestri and Lukasiewics (1985:Table 3). 



not the most rapidly growing ones, but even a slow-growing large 
occupation adds more to women's employment. 

The BLS forecasts have held up reasonably well, at least in 
total if not in all subsectors. But our concern here is with se- 
lected areas where the new technology is likely to have its greatest 
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impact and where both total employment and the proportion of 
women workers are substantial We will look more closely at 
two industries, banking and hospitals, each of whicli reveals se- 
rious difficulties in assessing the future impacts of technological 
and other forces on women's employment. The computer and 
computer-communications linkages, including satellites, have had 
a head start in banking and finance, and the new technology has 
also been making headway, although more slowly, in the admin- 
istrative and financial, and more recently, in the clinical areas of 
hospitals. Moreover, each industry has a large number of workers: 
in 1982 banking and finance employed about 2.8 million workers, 
of which women accounted for two-thirds, and hospitals employed 
4.3 million individuals, with women accounting for three-quarters 
of the labor force (see Table 2). 

Banking and Finance 

One reason that it is difficult to sort out clearly what has 
been happening in banking and finance is the multiplicity of forces 
affecting the employment profile. In addition to computers taking 
over most of the number crunching from clerks, the number of 
locations where such work is carried out has grown. The new 
technology is also leading to changes in hiring standards. Most city 
banks prefer high school and junior college graduates because they 
have come to recognize that the dynamism of the new technology 
will require the continuing retraining of staff. The high rate of 
turnover of new employees, particularly women clerical workers, 
has enabled most banks to accommodate the changes to date 
without layoffs. But they have reduced new hires (Dutka, 1983). 

The foregoing is only part of the story. In the last decade, while 
these changes were occurring in back-office work, many large city 
banks were opening new branches, which required more personnel, 
and most recently, with deregulation, they moved aggressively^ to 
introduce a wide range of new financial services, adding many new 
workers to fill expanding front-office jobs. 

To complicate matters further, the narrowed spread between 
the rates at which the banks have been able to borrow and to 
lend, particularly in the early 1980s, caused an adverse effect 
on their profitability and liquidity. In short, the changes from 
the side of technology were dwarfed by cyclical and structural 
alterations, which have buffeted and continue to buffet commercial 
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banking. But we must be careful not to minimize the technological 
factors, since major structural transformations are under way that 
will permanently transform conventional banks into providers of 
financial services of which the full reach remains to be revealed. 

A cautionary assessment of the technological impacts on wom- 
en's employment in banking and financial services would have to 
include the following: 

• A substantial reduction has already taken place in lower- 
skilled clerical positions in insurance and banking as well as in the 
other sectors of finance, insurance, and real estate (FIRE). 

• It is likely that in addition to back-office clerical positions 
that have already been relocated out of urbeui centers, additional 
jobs will migrate to outlying areas and even overseas locations. 
This trend will have a particularly adverse effect on the employ- 
ment prospects of urban minority women. 

• The raising of hiring requirements will close out most op- 
portunities for young women who do not possess at least a high 
school diploma and preferably a junior college degree. 

• The likelihood that many middle management positions 
will become redundant could have adverse effects on many women 
who have been able to gain a toehold on the executive ladder. 

• In contrast to the foregoing, which are "downbeat" fore- 
casts, allowance must be made for the extent to which the new 
technology will continue to stimulate and possibly accelerate the 
growth and development of new financial services for which there 
will be a substantial and sustained demand. 

Once this last pc^^'intiality is taken into account, there is a rea- 
sonable pi ospect that the long-term employment effects of the new 
computer-communications technology on women's employment in 
FIRE will be positive, not negative (Noyelle, 1987). 

Hospitals and Health Care 

Let us now look at what has been happening to v/omen's 
employment in hospitals and the likely changes in the future. First, 
hospital employment increased in the 12 years after 1970 by no 
less than 50 percent, from 2.8 million to 4.3 million, and in both 
years women accounted for about three of every four members 
of the work force. A little noted phenomenon in this period of 
expansion in employment has been the trend of most acute care 
institutions to raise the qualifications of their nursing staff and 
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technicians by hiring and retaining those with more education and 
training, a preference reflecting the increasing intensity of care and 
the greater reliance on sophisticated technology. Many hospitals 
have shifted their employment patterns in the direction of more 
registered nurses and have reduced the numbers of practical nurses 
and nurses' aides. 

The introduction of the diagnosis-related group (DRG) sys- 
tem for the reimbursement of Medicare patients has acted as a 
major spur to hospitals to move aggressively to modernize their 
administrative and financial record keeping via computerization. 
Their survival hinges on how quickly they are able first to under- 
stand their admissions etnd then control treatment regimens and 
length of stay, since under DRGs they are paid a fixed price per 
admission. 

As noted e£u:lier, the Bureau of Labor Statistics and most 
other forecasters assume that health care in general, and hospitals 
in particular, will continue to be a major growth industry between 
now and 1995. But that assumption must be inspected anew. 
Hospital admissions have leveled off; length of stay is dropping; the 
finsmcing of hospital care is being tightened by third-party payers 
(government and insurance); and the DRG system is encouraging 
all providers to tighten their cost controls, inc ^ding their use of 
personnel. In 1984 and again in 1985, total hospital employment, 
instead of expanding, experienced a small decline. 

With for-profit enterprises playing a larger role in the provision 
of health care, the future structure of the federal government's 
financing of Medicare still evolving, the numbers of older persons 
requiring more care continuing to increase, medical knowledge and 
techniques continuing to advetnce, and the shift from inpatient to 
ambulatory settings accelerating, it would be a serious ^ror to use 
the past as guide to the future, especially if the focus is centered 
on hospitals, not on the totality of health care services. 

There is no question that the computer and other new tech- 
nologies have already left their marks on the hospital indirectly. 
The strong trend toward for-profit and nonprofit chains; the shift 
from inpatient to ambulatory care settings; radical changes in sur- 
gic2il procedures, particularly cardiac, ophthalmic, and urologic 
surgery and many other changes have occurred during the pe- 
riod of increased computerization, from the introduction of the 
computer into medical education to its use in nurses' procedures. 
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The combined influence and impact of these technological 
and related changes (economic, organizational, managerial) on 
the positive employment of women hospital workers Bxe not cleswly 
discernible, but the following may be considered a middle-of-the- 
road assessment. 

• The dominant view as of mid- 1986 is that hospital employ- 
ment has peaked and that a decline of up to 20 percent in hospital 
employment over the next decade and a half is possible, some 
would say, even probable. Clearly, such a decline would have a dif- 
ferentially adverse effect on women workers because they account 
for about 70 percent of all hospital employees and also are more 
heavily concentrated in the lower-skilled occupational categories 
that are most vulnerable to the inroads of the new technologies. 

• On the basis of selected field investigations in New York 
City and in Boston, my associates and I have become aware of 
the increasing trend of late for hospitals to cut back on hiring 
less-educated and less-skilled persons. This means that minority 
women who improved their employment prospects in the 1960s 
and 1970s by obtaining jobs in hospitals are definitely at risk. 
Some are being let go; many more who would have been hired in 
an earlier period are not even being interviewed. 

• It is true that at the upper end of the occupational distri- 
bution, women physicians and nurses with a master's or doctorate 
degree are well positioned both with respect to employment and 
advancement. On the other hand, the much bruited shortage of 
nurses that commanded attention only 5 years ago has evaporated 
with little likelihood that a shortage will reappear. Part of this 
striking shift within such a short time period reflects the pressure 
of the new resistant climate on hospital administrators and their 
ability through computerization to exercise much closer control 
over their personnel costs, particularly their nursing personnel 
costs. 

For a more balanced overview, it should be noted that the 
above relates solely to hospital employment, not to total employ- 
ment in the health csire sector. The latter is likely to expand 2is 
physicians treat more people in their offices and as more patients, 
including patients who are quite ill, can now be cared for in their 
homes. Women workers, in particular registered nurses, practical 
nurses, technicians, and nurses' aides will unquestionably find that 
jobs are expanding in these out-of-hospital settings. On the whole, 
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total health care employment is expected to continue to increase. 
A small percentage of women workers, those with higher-level 
skills, will continue to advance; many more with limited skills will 
have to work at less attractive jobs with little upward mobility 
(Ginzberg, 1985). 

POLICY RECOMMENDATIONS 

Currently, more than half of all adult women are in the la- 
bor force and many more would probably work if suitable jobs 
were available. Six major factors have accelerated the growing 
importance of women workers in the U.S. economy during the 
post- World War II decades: 

• The need of the economy for more labor and the availability 
of women willing and eager to fill such jobs. 

• The differentially rapid expansion of the service sector 
whose employers were often seeking part-time workers while many 
women preferred or were willing to take such jobs. 

• Many of the new service jobs in clerical work and sales 
required individuals with a general education and little in the way 
of specific skills. Women met these basic requirements. 

• In the long period of rapid expansion and high profits many 
corporate employers built up large staflFs. Declining profits and 
the increased use of the computer have in recent years encouraged 
employers to operate with fewer white-collar workers. 

• The increasing participation of women in work has been 
paralleled by a greater percentage of women investing in higher 
education so as to be able to improve their career prospects. 

• Despite these major changes in the relation of women to 
the world of work, the earlier concentration of women workers in a 
relatively few occupational and industrial groupings has continued 
(although the concentration has been reduced). A high proportion 
of all women workers continues to be employed in the service sector 
at the lower end of the wage scale. 

In light of these six principal changes in the shape of women's 
employment, policy makers should focus on the following: 

Fall Employment Women, like men, need employment op- 
portunities if they are to find jobs and enjoy career prospects. The 
U.S. economy has been slack since 1979 as we have attempted to 
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control inflation. We have redefined full employment in terms of 
7 or 8 percent not 3 to 4 percent unemployment. Moreover, the 
federal government, the only agency capable of affecting macro- 
economic policy, has permitted the employment issue to drop off 
its agenda, although the Humphrey-Hawkins Act obligates both 
the Congress and the administration to address a host of job is- 
sues. The first and most important contribution of policy makers 
should be to strive to bring and keep the economy as close to 
full employment as possible. At a minimum they should avoid 
ill-advised actions such as new trade restricti'^ns, radical reforms 
in the tax structure, and excessively large defense programs, which 
could reduce the capacity of the U.S. economy to move toward a 
high and sustsdnable level of employment. 

Continued R&D There is every reason for the government 
and the corporate sector to maintain and increase their efforts to 
strengthen their R&D structures. These hold the best promise for 
the continuing growth and profitability of the U.S. economy in an 
increasingly competitive world economy. Although new technology 
has the potential for placing people's skills, jobs, and careers at 
risk, the penetration of new technology usually proceeds at a rate 
that permits adjustments to be made through retraining, attrition, 
and early retirement rather than through job displacement. While 
a rapidly penetrating new technology can on occasion result in 
job losses, most workers who are displaced lose out because of the 
inability of their employers to remain competitive, as has been the 
case in steel, autos, apparel, and many branches of electronics. 

Strengthened Education and Retraining Policymakers should 
recognize that the best approach to the prevention of increeising 
instability in the world of work is a strengthened educational sys- 
tem that will enable workers to be properly educated, trained, and 
retrained. The economy needs expanded government and corpo- 
rate funding for retraining programs. The large numbers and high 
proportion of young minority women, particularly in large urban 
centers, who fail to graduate from high school, need special atten- 
tion and help. As we noted, the new technology is leading large 
employers to raise their hiring standards. Hence young women, 
including teenage mothers who do not have high school diplo- 
mas, may be permanently restricted to the peripheral labor force. 
We need more and better second-chance programs such as the 
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Job Corps. The Job TVaining Partnership Act is not adequately 
responsive to the needs of the hard-to-employ. 

A National Jobs and Education Program The advances in 
computer-communications technology will, as we have seen, con- 
siderably reduce the demand for clerical workers and result in the 
relocation of many clerical jobs from large high-ccst urban centers 
to outlying and even foreign locations. These developments will 
make it even more diflScult for the urban high school drop-out to 
fashion a permanent attachment to the labor force, particularly 
in jobs that oflFer prospects of advancement. It may be desirable, 
even necessary, for our society to reappraise the need for a na- 
tional jobs program (with an educational component) that will 
assist poorly educated young people to acquire work experience 
and at the same time overcome their educational deficiencies. A 
national jobs program could also serve as an important bridge for 
older women, particularly those who have been on and off welfare 
for some period (Hollister, 1984). 

Continued EEO Enforcement There is no question that the 
crowding phenomenon referred to above has been a major fac- 
tor in keeping women's wages considerably below men's and in 
limitmg the opportunities of many to advance into better-paying 
]o\'6 and careers. Antidiscrimination legislation and administra- 
tive procedures have made some contribution to reducing wage 
discrimination, but the major positive force has been the expan- 
sion of the economy and the willingness find ability of mor^ and 
more women to prepare for technical and professional careers. We 
should continue to use legal and administrative techniques to re- 
duce discrimination in the labor market, even while we recognize 
that major gains to improve women's earnings and career oppor- 
tunities depend primarily on the expansionary potential of the 
economy. Of equal if not greater importance is the response of the 
urban school systems. They currently fail to provide many low- 
income women with a proper educational foundation — without 
which their entrance into and advance in the world of work will be 
seriously circumscribed. 
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POLICY PERSPECTIVES 



Child Care No one who has reflected on women's employ- 
ment can overlook the importance of strengthening the social ser- 
vice infrastructure, particularly the expansion of child care facili- 
ties. Most women who work must also care for their children and 
run their households. Greater equity and career opportunities for 
women require that society recognize that women workers carry 
excessive burdens and seek to lighten these burdens (Economic 
Policy Council of UNA-USA, 1985). 

A CONCLUDING NOTE 

The thrust of the foregoing policy reconunendations has been 
to emphgisize that the major preconditions for the continued ex- 
pansion and improvement of employment opportunities for women 
hinge on the continuing strong growth of the economy and on 
strengthening the educationed preparation of women for adult- 
hood and for the world of work. A full employment policy and 
strengthened education^ system are the two principal founda- 
tions for further progress. Supplementary support can come from 
strong antidiscrimination medianisms and from expanded child 
care facilities. 

However, it is unrealistic to expect our economy, or any devel- 
oped economy, to perform continuously at a high level of employ- 
ment. Similarly, even a well-functioning educational system will 
not be responsive to the needs of all young people. A significant 
minority is likely to reach working age inadequately prepared for 
the world of work. Large-scale shifts in markets and new tech- 
nological breakthroughs introduce further disturbances that will 
result in job losses, skill downgrading, and reduced earnings, even 
while they also open up new opportunities for job growth, skill 
improvements, and higher earnings. A responsible and responsive 
democr£w:y must act to assist those who are most vulnerable to 
the inadequacies of our schools and the labor market. It can do so 
by providing second-chance opportunities for the many who need 
to improve their basic competences if they are to be successful In 
obtaining a private-sector job; for interim public employment if 
they are not capable of competing successfully for such jobs; and 
for access to training and retraining in the event that they are 
victimized by market or technological change. 

Our society confronts a paradox that it can no longer ignore. 
It cannot hold on to its conviction that all persons should work 
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to support themselves and their dependents and che same time 
ignore the reality that many lack the required competences for 
getting and holding jobs and that many others, competent others, 
cannot find jobs. If we reaffirm our commitment to the work ethic, 
we must see that everyone, men and women alike, who need or 
want to work have an opportunity to do so. 
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The Technological Transformation 
ofWhite-<^ollarWork: 
A Case Study of the Insurance Industry 



Barbara Baran 



Although white-collar automation has received considerably 
less press than robots on the assembly-line, the introduction of 
computer-based technologies into the office has generated growing 
concern that industrialized working conditions and technological 
redundancy may be spreading to white-collar settings. Because 
of the pervasiveness of occupational sex segregation within the 
office work force, it is also feared that women will bear the brunt 
of the restructuring process. Feldberg and Glenn (1983), for ex- 
ample, argue that whereas women's jobs are disproportionately 
disappearing and their opportunities for upward mobility declin- 
ing, men may actually benefit from the new technologies both 
because they will dominate the more highly skilled technical and 
professional jobs being created and because automation may cen- 
tralize control in the hands of (male) senior managers and systems 
analysts. 

The limited numbers of case studies that have been published 
on the impacts of office automation report conflicting findings. 
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With regard to changes in the occupational structure, some re- 
searchers have found that job loss is concentrated among low- 
skilled clericals (Faunce et al., 1962; Roessner et al., 1985; Shep- 
herd, 1971), implying a general upgrading of labor. Other studies 
indicate, on the contrary, the elimination of skilled clerical ac- 
tivities, resulting in a polarization of the occupational structure 
(Feldberg and Glenn, 1977; Hoos, 1961; U.S. Bureau of Labor 
Statistics, 1965). Similarly, whereas some analysts have reported 
less task fragmentation as the technology becomes more sophisti- 
cated (Shepherd, 1971; Matteis, 1979; Sirbu, 1982; Adler, 1983; 
Appelbaum, 1984), others suggest that job content is narrowed and 
worker autonomy reduced (Murphree, 1982; Greenbaum, 1979; 
Cummings, 1977; Feldberg and Glenn, 1983, 1977). Finally, al- 
though in all cases women experienced the greatest job loss, in 
some reports it appeared that after automation women were rele- 
gated to lower-skilled activities (Feldberg and Glenn, 1977; Mur- 
phree, 1982), whereas in other accounts female clericals seemed 
to benefit from the new labor process (Matteis, 1979; Cummings, 
1977). 

The intent of my research on the insurance industry was to 
contribute to this nascent literature. The findings reported here 
are based on a two-year study of the imp£LCts of automation on 
that industry. The first phase of this research was an in-depth 
case study of a major national property/casualty carrier, which 
included 26 interviews with employees in various parts of the 
company's operations (home office, branch office, data-processing 
center, commercial group, and personal lines centers) and dif- 
ferent levels of the occupational hierarchy, as well as analysis of 
extensive quantitative personnel data which the company made 
available. The second phase involved lengthy interviews with ex- 
ecutives, personnel managers, and systems analysts in 18 other 
companies, loosely stratified by size, product type, growth rate, 
distribution system, and so on; members of the industry's trade 
associations, agents' associations, and vendor companies were also 
interviewed. Third, a structured telephone survey ^"as conducted 
of 37 companies — 21 life firms and 16 property/casualty firms— 
again loosely stratified. All of the firms in both samples were 
among the top 100 companies in their industry segment. Together 
these 55 insurers account for approximately 55 percent of industry 
employment; they range from firms of over 50,000 employees to 
firms of less than 1,000. Finally, I have supplemented this field 
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work with secondary source material from government agencies, 
trade publications, and documents and survey data kindly pro- 
vided by the trade associations and consultants to the industry. 

Two kinds of conclusions emerged from this effort. The first, 
of course, ar • numbers of concrete observations which will be 
presented in summary form in this paper. In addition to these 
sectorally specific findings, however, analysis of the insurance in- 
dustry generated a set of more general hypotheses concerning the 
kinds of factors it is necessary to consider when attempting to as- 
sess the impacts of office automation technologies on a work force. 
Since tLe following discussion is not sufficiently comprehensive to 
cover all these issues, I want to discuss them briefly here before 
turning to the more detailed findings of the study. 

First, as the ceise jof the insurance industry made clear, it 
is virtually impossible to separate technological innovation from 
other factors affecting the competitive dynaniics of an industry. 
The competitive environment is both a major determinant of the 
4peed of diffusion of innovation and — quite apart from technolog- 
ical change — significantly affects the demand for labor. 

Second, and closely related, is that the impacts of the new 
technologies on the labor force are not limited to their effects on 
the organization of the work process. In insurance, changes in 
product offerings and in the structure of both the industry itself 
and the firms within it promise to be equally important influences 
on the kind and amount of labor employed. 

Third, it was cleai from this study chat "office automation" 
cannot be analyzed as a single phenomenon. Impacts vary on the 
basis of the specific kinds of technology being introduced (includ- 
ing, importantly, the generation of that technology) and the na- 
ture of the work process being automated (originating often in the 
unique characteristics of the product, market, and organizational 
structure of the industry). In terms of the first, I would underline 
the importance of periodizing the process of office automation; 
some of the disagreement in the literature can be attributed to dif- 
ferences in the generation of the technologies observed. In terms 
of the second, it is obvious that even in this one industry, the 
new labor processes will vary widely by product line. It is also 
important to point out that the insurance industry is very differ- 
ent from office-type settings in which word processing is the core 
application since systems development in the insurance industry 
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has been driven by its data-processing needs. In fact, in some re- 
gEurds, more accurate parallels can be drawn between automation 
in the insurance industry and automation in manufacturing indus- 
tries. In both cases, production work is increasingly performed by 
machines while administrative support activity remains relatively 
labor-intensive (although, in insurance, services activities aie also 
becoming extremely automated). 

Fourth, in assessing the impacts of automation on skill re- 
quirements and on the occupational structure of an industry, I 
would stress the importance of analyzing the changes occurring in 
the entire labor process. In failing to do sc, analysts often miss 
the forest for the trees. When the organization of work is being 
fundamentally restructured, it is not so useful to talk about how 
specific jobs are changing; instead, we need to begin to assess how 
peurticular job functions or activities are being reconstituted and 
recombined to produce new kinds of job categories. 

Although this observation may seem banal, most studies of 
the effects of office automation have focused almost exclusively 
on the clericad work force. As such, they miss one of the most 
important features of the current wave of applications, that is, 
the automation of professional functions and their transfer to less- 
skilled labor. As a result, these studies may be overly pessimistic 
both about the decline of clerical- type occupations and their likely 
skill levels; at the same time, they may be overly optimistic about 
the expansion of higher-level, challenging, well-paid work. 

Fifth, we have to be cetreful not to assume any necessary 
identity between skill levels and other job attributes, such as pay, 
satisfcu:tion, or occupational mobility. Indeed, many of the new 
jobs emerging in the insurance industry may require fairly high 
levels of skill and yet offer few rewards, material or otherwise. 

Finally, this last point is true in part because different cat- 
egories of workers will not only be differentially affected by the 
process of transformation, but the nature of the available labor 
force also shapes job design. In this case, the nature of the female 
labor meurket may be an important determinant of the emerging 
occupational structure. 

Some, although not all, of these themes will be explored in 
greater depth in the remainder of this paper. To give context to 
the discussion of the ways in which new technologies are having an 
impact on the labor force, the first section begins by describing the 
significant changes that have occurred in the last decade in terms 
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of the rate of diffusion and the kinds of computerized systems 
implemented in the insurance industry. 

THE PACE OF DIFFUSION AND 
THE NEW IMPLEMENTATIONS 

Insurance companies, along with financial institutions and 
the government, were among the earliest users of electronic data- 
processing (EDP) computers. As early as 1959, the finance, in- 
surance, and real estate sector boasted the greatest number of 
computer installations per million employees (Phister, 1979); by 
1970, the insurance industry employed a higher ratio of computer 
specialists than any except the high-technology manufacturing in- 
dustries (Bureau of Labor Statistics, 1981b). 

Size of the organization was initially the primary factor influ- 
encing the implementation decision; companies attempted little, if 
any, formal cost-benefit justification. Applications were generally 
limited to structured accounting tasks, billing, and claims dis- 
bursements. With the exception of the move to direct billing — a 
transaction which had treulitionally been handled at the agency 
level, the automation of these functions had little impact on the 
rest of the organization. 

For the first two decades, the pace of diffusion was extremely 
civilized and the industry proceeded much as it had for the last 
hundred years. The barriers to rapid adoption of more sophisti- 
cated ofiice systems were both technological and organizational.^ 
Beginning in the early 1970s, however, systems development took 
two important new turns. First, the focus of automation shifted 

^ The technological barriers included (a) equipment incompatibility, bot'i 
among the various vendors and even within the product offerings of a partic- 
ular vendor, that prevented network extension and integrated system devel- 
opment; (b) substantial work station connection costs and communications 
costs; and (c) the difficulty of representing more complex white-collar activi- 
ties in computer algorithms. The attempt to impose a standardized logic on 
many procedures often generated too many exceptions to be cost-effective 
and in some cases even diminished the ef}}ciency of the organisation. The 
organizational problems associated with the introduction of the new systems 
were perhaps even more substantial than these technical problems: these 
integrated systems required a fundamental reorganisation of production, ser- 
vice, and distribution, since their effect was not limited to clerical labor in 
word-processing and data-procejsing departments; higher-level workers had 
their jobs redefined and in srme cases even eliminated. Their resistance 
erected a powerful barrier to diffusion. 
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from administrative functions such as accounting to automation of 
the production process itself, meaning primarily the underwriting, 
rating, and physical production of the insurance policy and the 
handling of claims disbursements. Second, in the place of single- 
task, batch«-oriented machines, multitask, multimachine systems 
began to be introduced, often operating on-line. 

The process of systems integration was an evolutionary one. 
As the price/performance ratio of the hardware continued to im- 
prove and the software became more sophisticated, more and more 
functions in the operational areas were automated and systems 
became increasingly decentralized. Independent systems began 
to proliferate, often geared exclusively to a company's in-house 
datar/word-processing activities. Gradually, however, a counter- 
tendency developed as companies moved to link these systems 
together into what at first were fairly rudimentary networks. Ini- 
tially, in some of the l^cal settings, applications were developed 
that went beyond th<' automation of a discrete task toward the 
performance of a wicker set of connected operations. Automated 
linkages were then slowly constructed among systems, so that 
information could be enctronically transferred and shared. 

On this basis, entry and processing functions were increas- 
ingly decentralized and distributed throughout the organization, 
but data bases were integrated and centralized. In the mid to 
late 1970s, what are often referred to as "office automation" (OA) 
applications also began to be linked to these DP-based systems. A 
multitude of new office machines were introduced. Optical char- 
acter recognition devices were applied to premium billing and 
collection operations; computer output microfilm (COM) — which 
p ermi ' he transfer of data directly from computer to microfiche — 
wa«- »:tonsively by all insurers, and in conjunction with 

coi .3;sted retrieval technology, increasingly replaced pa- 

per ». .lally, more and more companies began to experiment 
with electronic mail, teleconferencing, electronic fund transfer, in- 
teractive data access via television, and other "office of the future" 
technologies. 

To an important extent, the introduction of these more so- 
phisticated systems in the 1970s was driven by a new competitive 
environment. Unprecedented levels of inflation and correspond- 
ingly high interest rates and important demographic and socio- 
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economic changes^ combined to shake up this once stodgy industry 
by increasing uncertzdnty in financial markets and, consequently, 
dramatically increasing competition in the financial services sec- 
tor. Deregulation fueled these competitive fiames. Giants in the 
industry found themselves struggling for survival; and companies 
v/ith a long, i>roud history of paternalism were suddenly forced 
to lay off up to 1,500 employees virtually overnight. In many 
ways, in fact, the insurance industry was hit by a crisis not un- 
like the one faced by U.S. auto manufacturers; and in both cases, 
one important response on the part of companies was to turn to 
automation — both to increase the efficiency of their operations 
and to enhance their product offerings. 

Whereas the early applications were basically limited to the 
automation of discrete tasks (e.g., typing, calculating), the new 
implementations called for rationalization of an entire procedure 
(e.g., new business issuance, claims processing), and ultimately 
the restructuring and integration of all the procedures involved in 
a particular division, product line, or group of product lines. As 
such, in the categories of Bright's (1958) original analysis, there 
has been a dramatic leap in the span, level, and penetration of 
the automated systems and, therefore, in the impacts on the labor 
force. The changes that have occurred in the underwriting and 
claims support systems best illustrate this evolution, although I 
will also touch briefly on three others: administrative /clerical, 
decision support, and agency systems. 



^ On the demand side, inflationary pressures initiated the demand for 
alternatives to ordinary insurance that would provide adequate protection at 
lower cost or higher rates of return on savings. Demographic shifts fueled 
these trends. Dual income households — and the more atHuent dual career 
households — grew rapidly and consumer assets were increasingly concentrated 
here. The needs and tastes of this population differed significantly from the 
traditional insurance consumer — with more emphasis on investment over 
mere savings, less concern with thrift and more with spending, and a 
demand for a fuller range of sophisticated financial services. On the supply 
side, competitors outside the insurance industry responded to the new market 
conditions by offering reasonable substitutes for many traditional insurance 
products and services. In addition, commercial banks began to lobby for the 
lifting of regulatory restrictions which bars them from the sale of insurance. 
Finally, insurance companies themselves moved to diversify their product 
offerings and successfully lobbied au\»hoiities to deregulate rates. 
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UNDERWRITING AND CLAIMS SUPPORT SYSTEMS 

The underwriting function is a critical component of the in- 
surance policy production process; it entails an analysis of the 
risk involved and acceptance or rejection of that risk. As such, 
the heart of this operation has always been performed by profes- 
sional labor: insurance underwriters. However, today, in numbers 
of product lines, clerks— aided by decision parameters embedded 
in computer software — are responsible for the risks their compa- 
nies accept; and in the most standardized lines, computers are 
even performing this risk calculation t^isk themselves. The un- 
derwriting systems now being used to produce property /casualty 
per£?onal lines products (such as auto ar d homeowners' insurance) 
are a good ejcample of these new applications. 

TYaditionally, the production process for personal lines prod- 
ucts myolved roughly the foUowmg: an agent gathered the client's 
policy mformation and forwarded thip. to an underwriting depart- 
ment, located either in the home or branch oflSce; the underwriters 
established a file on the client, evaluated the risk, and determined 
the risk parameters, then sent the policy to the rating section. A 
rater (a skilled clerical employee) calculated the premium charges 
based on guidelines contained in numerous manuals; sometimes 
that information had to be communicated back to the agent so 
that the client could make a decision whether or not to use this 
particular company. In most cases, the policy went back to the 
underwriter who reviewed it and then sent it to a typing pool 
where policy typists prepared the various forms and documents. 
Finally, the policy was n.ailed back to the agent who forwarded it 
to the customer. 

In most large property/casualty carriers the first applications 
of computerized equipment to the underwriting process were im- 
plemented in the early 1970s and were aimed at speeding the 
underwriter's access to client files, shortening the time involved 
in rate making, and of course improving the efficiency of policy 
production. A typical system of this vintage might simply have 
involved a stand-alone computerized rating system — with most of 
the rating guideline? from the manuals built into the machine— 
and an automated policy issuance system, which performed the 
typing and assembly function. 

In many personal lines departments today, this kind c -lonfig- 
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uration remains the current state of the art. Beginning in the late 
1970s, however, some of the largest carriers moved to institute 
what they variously call "underwriting by exception," "pigeon- 
hole underwriting," or "computer-assisted underwriting." The 
aim is very simply to have the computer itself perform the risk 
assessment function on as large a fraction of policies as possible, 
on the basis of underwriting decision rules which are built into the 
machine. 

In general, the production process stssociated with these kinds 
of systems looks something like the following: the agent sends the 
policy information to a personal lines department where a cleri- 
cal worker screens it and enters all routine risks directly into the 
machines; these policies are then often relayed in batch form to 
the carrier's national (or regional) computer center; the computer 
evaluates the risk, rates the policy, and produces it. Policies which 
fail to fit within the pre-established guidelines are kicked out by 
the machine and returned to an underwriter, who often now calls 
up the information on a terminal and works with it on the screen. 
Although these systems are extremely new, a few companies al- 
reewly report that 50 percent to 90 percent of their personal lines 
policies are completely underwritten by the computer. 

Most personal lines systems fall between the two just described 
in their level of sophistication, but, in almost all cases, clerks are 
assuming greater, and sometimes almost exclusive, responsibility 
for underwriting. For example, in one major property/casualty 
carrier, the introduction of computer-assisted underwriting two 
years ago shifted the bulk of the underv/riting function from the 
underwriting department to the operations depeirtment, a clerical 
operation which had formerly been conSned to assembling and 
producing the physical policies. Although auto policies still go to 
the underwriter^ for an initial screening process, most property 
policies are sent directly to skilled clerks in the operations depart- 
ment, who themselves order ai! necessary inspection reports and 
issue the policies. 

In some rare instances, the underwriting function has even 
been integrated into the activity of a sales worker, entirely elim- 
inating it as a separate department. In these cases, a highly 
skilled clerical position — customer representative — has been de- 
signed; this job includes answering inquiries fro'^ ootential cus- 
tomers over the phone; accessing a terminal to p: ...e on-tlie-spot 
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rate quotes; negotiating the rates; and then if a sale is made, cap- 
turing additional information on-line. The computer underwrites 
and produces the policy that same night. 

Similar kinds of work process configurations have emerged 
in the claims departments of large insurance companies. In the 
life insurance division of the industry, for example, group health 
claims systems— which were implemented early in the 1970s and 
are now probably the most sophisticated in the industry— have 
allowed skilled clerks to take over 75 percent or more of the claims 
fu^xction. 



Administrative/ CLERICAL, Decision support, and 

AGENCY SYSTEMS 

In contrast to the underwriting and claims support systems, 
neither office automation applications nor decision support sys- 
tems have, as yet, made a significant change in the organization of 
work, although in the ceise of the former, companies have reported 
fourfold productivity increases when word-processing equipment 
is substituted for trewiitional typewriters and 70 to 85 percent rises 
in output per operator when CRTs replace Magll equipment (Life 
Office Management Association, 1979). By the late 1970s, word 
processors were widely difiused throughout the industry. Compa- 
nies concentrated on installing the text-processing systems first, 
since that is where large and immediate savings could be realized, 
and then gradually added more sophisticated technologi'es and 
applications — electronic mail, voice mail, image processing, elec- 
tronic office support, and decision support. In most cases, word 
processing and data processing have been both organizationally 
and technically independent; companies have moved extremely 
slowly to merge the two through electronic communications capar 
bilities. 

Management information or decision support systems are thus 
truly in their infancy. Although the integrated systems deacribed 
earlier have made a wealth of information available on a timely— 
often daily— basis, few insurance managers have on-line access to 
these data bases. In the last few years, however, user acceptance 
has improved significantly due largely to the proliferation of per- 
sonal computers. One of the promises of these systems is that 
they can begin to bypass middle management and provide top 
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executives with ongoing access to the performance of their various 
departments. 

The story of the agency support systems is somewhat more 
complex. As in the case of the carriers, the greatest leaps in 
productivity have been attsdned in the production and servicing 
functions, but this is largely the result of extensive networking with 
the carriers and has therefore been highly dependent on the nature 
of the distribution system.^ Over the last 5 to 6 years, insurers with 
captive or salaried agency forces have moved rapidly to integrate 
sales electronically into the company's overall operations, allowing 
them to substantieilly rationalize the flow of work. For example, 
the keying function can be moved to the field office, closer to the 
point of data generation; much of the servicing of the policies can 
ba computerized and moved from the field to the home office; sales 
proposals and policies can often be printed on-site in the field 
offices, eliminating bulk ordering. The benefits of these integrated 
systems include improved speed and quality of quotations, policy 
production, billing and customer service; greater sophistication 
in marketing techniques; error reductions; and less duplication of 
clerical eSbrt. 

EFFECTS OF AUTOMATION ON THE SIZE AND 
COMPOSITION OF THE WORK FORCE 

lycen together, the effects of these new systemis on the insur- 
ance work force has already been dramatic and because integrated 
implementations did not begin in earnest until fairly recently, we 
can expect even more significant changes in the future. Work is 
being both eliminated and redesigned. 

According to a recent study funded by the U.S. Department of 
Labor (Drennan, 1983), productivity in the insurance industry as 
a whole grew rapidly between 1969 and 1979, at an average annual 
rate of 2.7 percent (in contrast to a 1.1 average annual growth rate 
for all private industries); and these productivity gains accelerated 



The four major marketing systems in the insurance industry are indepen* 
dent agents and brokers, exclusive or ''captive" agents, salaried employees 
(the "direct writers'*), and direct mail. Both independent and exclusive 
agents are independent contractors, but the latter represent only one insurer. 
The great advantage of the direct writers and exclusive agency systems is 
the organizational integrity which has allowed them to make full use of 
integrated, computer-based systems. 
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so that by 1975-1979 the average annual percentage increase in 
productivity was 6.7 percent using a GNP deflator and 4.2 percent 
using an industry deflator.'^ 

Also significant, registered productivity improvements varied 
within the industry. In the life insurance segment, where au- 
tomation of policy production proceeded most rapidly, purchases 
of policies increased by 49.2 percent (between 1970 and 1980) 
while the labor force expanded by only 9.8 percent. In the prop- 
erty/casualty segment, on the other hand — ^where fewer lines of 
business were easily automated and, more important, insurers were 
expanding capacity to reap the benefits of high mterest rates — 
employment kept pace with gains in output. From 1970 to 1978, 
average annual employment gains in property/casualty carriers 
were 3.2 percent, approximately one-fourth again higher than the 
industry-wide average and just slightly less than four times higher 
than the average gains of 0.85 percent annually in life carriers. By 
1980, however, reckless expansion caught up with these conipanies. 
Between 1980 and 1982, sales plunged by 6.5 percent and employ- 
ment growth slowed considerably. Since then there may even have 
been some labor-shedding. Every property /casualty company we 
visited, with one exception, had experienced serious layoffs in the 
last four years, ranging between 5 percent and 15 percent of their 
work force. In the coming years, labor savings are expected to 
accelerate in all segments of the industry. 

With respect to future job loss, three fairly comprehensive 
employment forecasts for the insurance industry have been re- 
cently published (Drennan, 1983; Leontief and Duchin, 1986; 
Roescner et al., 1985); all three predict dramatic declines m in- 
dustry employment — particularly clerical employment — between 



Relatively crude measures of real productivity figures p.re presented 
here, because of the difficulty In calculating Inputs from real estate, stock 
brokerage houses, and so on (estimated roughly at 6 percent of total Industry 
employment). Unpublished productivity figures for the Insurance Industry 
calculated by the U.S. Department of Commerce show the dramatic Improve- 
ment over the previous decade but suggest somewhat slower average annual 
gains during this period (2.0 percent). However, the Department of Labor 
figures were based solely on insurance carriers, whereas the Department of 
Commerce estimates include agents and brokers. The average annual em- 
ployment gain for agencies and brokers during these years was 4.5 percent, or 
almost double the industry-wide figure. This then explains the discrepancy 
and strengthens the hypothesis that the new technologies were indeed paying 
off in terms of labor savings at the insurance carriers. 
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1980 and the turn of the century. If, relative to output, requisite 
clerical labor input in the industry declines by even 10 percent 
between 1981 and 1991, approximately 100,000 fewer clerical jobs 
would be created. If, by the end of the century, the clerical la- 
bor coeflBcient were to fall to 70 percent of its piesent level — the 
smallest decline predicted by these forecasters — over 400,000 fewer 
clerical jobs would be created; and between 1990 and 2000, ap- 
proximately 100,000 clerks would actually lose their jobs through 
layoffs or attrition (Baran, 1985:225-234). Clerical job loss may 
well be even more serious. One of the studies is considerably more 
pessimistic; in addition, none of these studies take into account 
the effects of structural shifts likely to occur in the industry. For 
example, because agencies were responsible for 61 percent of all 
new clerical jobs in the last decade, a reorganization and consolida- 
tion of the distribution function — which most industry observers 
expect — should have a major effect on clerical employment. 

Although layoffs in response to the overcapacity common in 
the 19808 (and the anticipated job loss) could affect the entire 
occupational structure, the impacts of technological change can 
be more discriminate. Over the last two decades, there have been 
visible shifts i*^ the composition of employment and effects have 
varied with waves of implementation. 

The first impacts of computerization were, as we have seen, 
on the accounting func*^:ons of carriers; in addition, billing shifted 
from agencies and sales offices to the insurers' data-processing 
departments, and probably coincidentally, reporting requirements 
to state regulatory agencies increased (Appelbaum, 1984). As a 
result of these various forces, the most significant change in the 
occupational structure of the industry during the 1960s was an 
extraordinary influx of technical personnel (see Table 1). Whereas 
iu 1960 professional and technical workers had constituted 3.? 
percent of all employment, by 1970 this share had grown to 5.8 
percent (U S. Bureau of Labor Statistics, 1969, 1981b).^ 



There are substantial problems Involved In developing a longitudinal 
data series on employment in the msurance industry. There are three 
principal data br^es: the first, the U.S. Census of Population, remained 
consistent between 1960 and 1970 and permits useful comparisons of oc* 
cupational change over that de:&de, although even for this time period 
the ext'^nt of disaggregation by occupation — particularly msurance-specific 
occupations — is woefully inadequate. By 1980, census data were truncated 
and occupational categories were significantly reorganized and redefined; this 
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Over the next decade, data-processing technology continued 
to diffuse and text-processing equipment was introduced; competi- 
tion had heated up markedly and firms were rushing to reduce unit 
labor costs. By the end of this period, the impacts of technological 
change on clerical labor are strikingly clear (see Table 1): clerical 
employment as a percentage of total employment in the industry 
fell from 50 percent to 45 percent; 73,000 clerical jobs were elim- 
inated. This dramatic drop in employment share contrasts with 
the experience of clerical labor in the economy as a whole and 
in other similar industries such as banking, securities, business 
services, and credit agencies. It occurred because the introduction 
and subsequent diffusion of new technologies occurred earlier for 
the insurance industry and was therefore more widespread by the 
late 1970s (Drennan, 1983). 

Virtually all clerical categories experienced relative decline, 
but routine clerical occupations — such as keyboarding, filing, tra- 
ditional office machine operators, and so on — were particularly 



makes comparison with earlier years difficult and, in some cases, useless. 

The second important source, the Bureau of Labor Statistics' Occupa- 
tional Employment Matrix, provides data reported for 1970, 1978, and 1980 
which are estimates based on other surveys. In 1980, the Matrix shifted 
from basing itself primarily on census data to relying principally on data 
from the BLS Occupational Employment Survey (OES). However, the OES 
data fail to correspond even generally to the census data. To illustrate, the 
table below compares the occupational structure of the insurance industry 
as reported by the 1978 Matrix based upon the census and the 1980 Matrix 
based upon the OES: 



The third source of occupational data, the employer-based OES series, 
which appears to be the most reliable, has limited usefulness since it is 
available for the insurance industry only for the years 1978 and 1981. Despite 
this limitation, this report has relied on it and the OES-based Mat rue and 
has used the census-based Matrix only when necessary for the earlier years. 
Although wide discrepancies in the data exist, at least the direction of change 
is the same in most cases. Finally, we have used the BLS Employment and 
Earnings series in comparing aggregate employment changes, since these data 
were the only longitudinal ones available disaggregated by major industry 
division. See Hunt and Hunt (1985) for a fuller discussion of methodological 
problems. 



Census (1978) 



OES (1980) 



Professional/technical 6.79% 

Managers/officials 12.08 

Sales workers 34.54 

Clerical workers 45.42 



15^ 
13.8 
14.6 
54.4 
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TABLE 1 Percentage Distribution of Insurance Employment by 
Occupation, 1960, 1970, 1978 



Occupation 



Percent of Total Employment Percent Change from 
1960 1970 1978 1970 to 1978 



Managers/officers 
Professional/ 



11.8 



13 1 



31.4 



technical workers 
Clerical workers 



S.3 
47.4 



S8 
SOO 
0.7 
18 
2.8 
S.6 
73 
2S 
0.7 
13.3 
6.9 
300 



60 
45 4 
1.3 
1.3 
3.S 
28 
98 
17 
0.5 
12 0 
5.1 
34.5 



34 0 

8.0 
119.0 
-21 9 
64 
-7.4 
58.8 
-19.7 
-10.7 
8.2 
-11.7 
37.2 



Computer operators 
Keypunch operators 
Statistical clerks 
Bookkeepers 



Adjust ers/examiners 
File clerks 



Mail handlers 



Secretaries 
Typists 
Sales 



S3 6 



NOTES: Percent! for subcatefones under the category "Clerical workers" do 
not total the percents for the category as a whole due to other clencal 
occupations not listed. Columns do not add to lOO.O due to other occupations 
not listed. 

SOURCE: I960 data, U.S. Bureau of Labor Statistics (1969); for all other 
years. U.S. Bureau of Labor Statistics (l981b:Vol. I). 



seriously affected. In absolute terms, the number of bookkeeping 
m2u:hine operators fell by 60 percent, calculating machine opera- 
tors and duplicating machine operators by 41 percent, tabulating 
m2u:hine operators by 76 percent, keypunch operators by 22 per- 
cent, file clerks by 20 percent, and typists by 12 percent (Bureau 
of Labor Statistics, 1981b). 

Secretarial employment in the insurance industry continued 
to grow at about 1 percent a year — reflecting the relatively small 
impact of automation on traditional administrative support tji&ks, 
yet this growth rate was less than one-third that of secretarial 
labor in the economy as a whole and less than half the rate of 
employment growth in the insurance industry. Even in this occu- 
pational area, then, the introduction of word-processing equipment 
and rationalizing moves such as the pooling of secretaries took a 
toll on employment opportunities. Professional, managerial, and 
especially sales jobs, on the other hand, grew at a fairly rapid clip. 

Although there are no current data available to reflect the re- 
cent implementations of integrated on-line systems, it is clear that, 
especially in the carriers, clerical jobs are continuing to disappear 
(see Table 2). Between 1978 and 1981, of the clerical occupati. al 
titles reported in the BLS Occupational Employment Survey of in- 
surance, approximately two-thirds grew more slowly than overall 
employment and close to one-half experienced absolute job loss. 
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TABLE 2 Percentage Change in Employment in Insurance 
Carriers by Selected Occupation, from 1978 to 1981 



Percent Change 

Occupation in Employment 



Total employment 


5.6 


Managers and ofHcers 


10.9 


Professional and technical 


9.5 


Actuary 


21.7 


Systems analyst 


42.5 


Accountant/auditor 


-51.1 


Claims examiner, property/casualty 


10.8 


Underwriter 


3.0 


Computer programmer 


36.2 


Clerical 


3.5 


Computer operator 


0.4 


Bookkeeper, hand 


-15.2 


Claims adjuster 


-7.7 


Correspondence clerk 


-1.5 


File clerk 


-15.9 


General clerk 


-5.9 


Rater 


-1.6 


Secretary 


6.6 


Stenographer 


-31.4 


Typist 


-2.9 


Sales 


6.6 



SOURCE: Unpublished data from the U.S Bureau of Labor 
Statistics (1978, 1981a). 

However, clerical categories such as "claims examiner, life, acci- 
dent and health," "msurance clerk," and "policy change clerk** 
continued to experience steady growth, probably reflecting the 
growing responsibility of clerks for the claims and underwriting 
processes. 

Significantly, from 1978 onward the impacts of automation on 
professional work have become evident in aggregate data. Between 
1978 and 1981, underwriters lost employment share and the num- 
ber of accountants and auditors plunged dramatically. Although 
the professional and technical category still grew faster than total 
employment, most of this expansion was directly attributable to 
the continued addition of computer professionals (systems analysts 
and programmers); excluding these two categories, professional oc- 
cupations grew at about half the rate of total employment. Growth 
in the number of sales personnel also began to slow down (to about 
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half the rate of the previous period)— probably reflecting declining 
profitability and the attempts on the part of insurers to improve 
the efficiency of their distribution systems; but managerial ranks 
continued to swell. 

Three conclusions can be drawn frui.. these data: First, at 
least in relative terms, insurance is employing fewer people; and in 
increasing numbers of occupational categories, the relative decline 
in employment sh: re has escalated into absolute job loss. Sec- 
ond, the weight of the occupational structure has shifted upward, 
tilting toward the higher-skilled categories of labor— managerial, 
professional, and sales. Third, however, even within the clerical 
category, routine occupations are being eliminated most rapidly. 
In contradiction, then, to observers who feared that widespread 
deskilling would accompany automation of this industry, the new 
technologies seem to be raising aggregate skill levels— both across 
occupations and within occupations. When the declining and 
growing clerical occupations in the life insurance segment of the 
industry are ranked on the basis of current wage levels (as a proxy 
for complexity of the job), this upwa^^ shift in clerical skills is 
confirmed. Almost without exceptioi aI occupations at the bot- 
tom of the pay scale are shrinking more rapidly than those al 
the top. Similarly, when the average skill level of declining and 
growing occupations in both the 1970-1978 and 1978-1981 peri- 
ods are computed on the basis of the U.S. Department of Labor's 
(1977) Dictionary of Occupational Titles job evaluation scheme, 
growing occupations in both time periods ranked higher in the 
areas of mathematical skills, language requirements, and specific 
vocational training (Baran, 1985:115-118). 

Although these aggregate data are suggestive, they fail to 
capture the logic of the new implementations and therefore are 
not very useful either in predicting the future or in describing the 
kinds of new jobs actually emerging. For that kind of detail, it is 
necessary to go to the level of the shop floor. 



CHANGES IN THE NATURE OF WORK: 
THE VIEW FROM THE SHOP FLOOR 

Conceptually, what is perhaps most notable about the emerg- 
ing organization of work in the insurance industry is that it rep- 
resents an electronic transcendence of the assembly-line, or more 
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precisely of the detailed division of labor which has come to domi- 
nate all modern industry, both blue and white collar. Despite the 
fact that the office automation literature, particularly the critical 
literature (see, for example, Braverman, 1974; Cummings, 1977; 
DeKadt, 1979; Driscoll, 1979, 1980; Feldberg and Glenn, 1977, 
1983; Greenbaum, 1979; Hoos, 1961; Nussbaum and Gregory, 
1980), has been dominated by the fear that industrialized labor 
processes would accompany the rising capital intensity of white- 
collar production, ironically it was the pre-automated rather than 
the newer highly automated labor processes in the insurance in- 
dustry that most closely resembled an industrial assembly-line. 
Traditionally, in huge open offices, white-collar insurance workers 
sat grouped by function — underwriters, raters, typists, file clerks, 
and so on; the paper flowed manually from one station to another 
as each worker completed his or her portion of the production 
task. In line with established principles of industrial engineering 
and scientific management over the last two decades, this work 
was increasingly fragmented into its component parts and simpler 
functions were turned over to less-skilled labor. Just the check 
issuance procedure in a preautomated cledms office illustrates the 
extraordinary degree to which work was divided: 

If a check had to be issued, first it was typed by a typist; 
then another clerical verified the amount; a third person audited 
the claim to insure that the doctor charged appropriately for the 
service provided; a fourth person actually "b^ ^st** the check (took 
apart the carbons); and a fifth then put the check through the 
signing machine. Including supervisorial oversight, between six and 
seven people were involved in this one procedure alone (personal 
interview). 

Task fragmentation was not limited to processing functions. In 
many property /ceisualty companies, for example, underwriting 
was also rationalized; at the bottom end, routine underwriting 
tasks were turned over to a newly created clerical position, "un- 
derwriting technical assistant," and, at the top end, the number 
of specialty underwriters increased. 

The early applications of datarProcessing and text-processing 
equipment tended to follow and intensify the Taylorist logic un- 
derlying this form of work organization, producing ever more 
highly "industrialized*' work settings. In the case of data pro- 
cessing, the early mainframes were large, noisy, and often required 
special rooms. Because of these technical requirements and the 
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tendency to automate in conformity with the rationalized bureau- 
cratic structure, separate data-processing departments were estab- 
lished in all insurance companies. These eventually generated their 
own hierarchy of systems analysts, programmers, computer oper- 
ators, datarentry operators, and so on. With the improvements 
in telecommunications in the last decade, the entry function was 
often separated sharply from the rest of the operation and fre- 
quently spatially isolated in suburbs or small towns where land 
and labor were cheaper. These were the "electronic sweatshops." 
Work within the centers was machine-linked, machine- paced, and 
often machine-monitored as well; correspondingly, turnover was 
extremely high. Many of the early applications of word process- 
ing had a similar character in that key entry was often separated 
from other clerical activities and centralized in a word-processing 
center. 

Beginning in the late 1970s, however, as companies began to 
introduce integrated systems, they also embarked on a serious re- 
design of the labor process, which promises to reverse many of 
these earlier trends. Whereas the organizing logic of the last sev- 
eral decades produced an amazing proliferation of "detail" work- 
ers, today the white-collar assembly-lines are being internalized 
within the machines themselves; an electronic reintegration of the 
work process is manifesting itself in at least three important new 
trends. 

First, multifunction jobs are replacing the extremely narrowed 
occupational categories of the past. On the basis of the new inte- 
grated systems, insurers have been able to consolidate all policy 
holder data into central master records stored in the company's 
main computer installation. In the past, these records were du- 
plicated in up to a dozen functional units; now users in remote 
sites can access and alter relevant policies and the changes can be 
integrated into the master record. One individual can therefore 
handle multiple service tr£ins£ictions and functional units can be 
"xjnsolidated since the individual master record for each policy is 
a complete data base. 

Second, "mental" and "manual" labor are (slowly) being rein- 
tegrated as entry functions are slipped unobtrusively into the ac- 
tivity c»f higher-level workers, such as underwriters and claims 
adjustors. The apocryphal example is the insurance salesman, 
equipped with a portable termmal, who enters all necessary pol- 
icy data directly from the customer's home; through a regular 
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telephone link, that information is received by the company's 
mainframe which then underwrites, rates, and produces the pol- 
icy. Although the current state of the art is perhaps a decade 
away from this futurist scenario (and many procedures simply do 
not lend themselves to such extensive automation), companies are 
beginning to install systems thai require professionals to perform 
some, if not all, of the requisite data entry. 

Finally, apart from this kind of electronic integration of tasks, 
in several procedures and product lines, single-acti ity units are 
being eliminated in favor of multiactivity teams. Whereas formerly 
typists, raters, and underwriters were divided into separate units, 
each with its own supervisor, now a small team consisting of one 
or two of each kind of worker will service some subset (often 
geographical) of the company's customers. 

Although these overall trends are visible throughout the en- 
tire industry, a variety of actual job configurations are emerging 
both within companies and across companies largely reflecting 
differences among product lines. In the case of high-volume, stan- 
dardized lines, two principal typ^s of work organization seem to be 
developing. The first of these is found in purest form in the highly 
automated personal-lines underwriting departments of many large 
property /casualty carriers. Here both rating and risk assessment 
have been largely assumed by the computer; as a result, func- 
tions formerly divided among entry clerks, raters, underwriting 
assistants — as well as additional low-level underwriting tasks — 
have been consolidated and turned over to a highly skilled clerical 
worker. 

Although closely circumscribed in their decision making, these 
clerks are a long way from the typing pool. Judgment is required, 
and often they are required to interact directly with the agents, 
a level of responsibility formerly reserved for professional under- 
writers. Most important, these workers (limited by the decision 
parameters built into the machines) are almost solely responsible 
for the soundness and accuracy of the millions of routine risks 
their companies write. 

Underwriters have also had their jobs redefined as clerks have 
taken over their lower-level functions. First, they have become 
"exceptions'' handlers, responsible only for the policies that fail 
to fit into the "pigeon-holes" of the computerized system; thus, 
their work has become more complex. Second, there has been a 
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reorientation of the job function away from churning out policies 
and toward planning and marketing. 

A similar job configuration has emerged in the claims oper- 
ation of many group life and health insurers. On the basis of 
highly integrated computer systems, clerks have taken over most 
of the work of professional claims examiners; the small number of 
remaming examiners handle only the problem cases. 

The emergence of this kind of work organization, where rou- 
tine clerical work is eliminated, professional jobs are reduced in 
number while being enlarged in depth and scope of responsibility, 
and skilled clerks become the bulk of the work force, seems to de- 
pend on several factors. First, the operation is high volume, mak- 
ing automation cost-effpctive; second, the product is standardized, 
making it relatively easy to translate the decision parameters into 
algorithmic form; third, these operations still involve semiskilled 
functions that cannot be automated, often because interpersonal 
interaction is required. 

Alternatively, where products are standardized and volume is 
high but semiskilled functionf^ can be assumed almost entirely by 
the computer system, the work force is highly bifurcated between a 
large number of routine datarentry clerks and a very small number 
of skilled professionals. At the clerical level, there is little real 
decisioa making and no interaction with agents or clients. 

Finally, in product lines that are too lew in volume, unique, 
or complex to lend themselves to this level of standardization, 
automation is less extensive and more confined to discrete tasks. 
ClericeJ work is routinized and narrow; professional work is com- 
puter-assisted to the extent technically feasible, but profession- 
als are not being replaced either by clerks or by machines, lu 
these situations, there are serious constraints on the automation 
of professional functions, either because low volume makes such 
sophisticated systems unjustifiably costly or because the work it- 
self is too complex or unstructured. In the longer run, it is possible 
that some professional functions will be turned over to less-skilled 
labor as the software improves; but it is also likely that clerical 
labor will be bypassed entirely as data entry is increasingly folded 
into the activity of higher-level originators. 

The nature of the product may be the primary determinant 
of which of these job configurations emerges. The second seems to 
be considerably more prevalent in life insurance companies (about 
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75 percent of our sample, as opposed to 50 percent for prop- 
erty/casualty firms); and even within property/csisualty personal 
lines, thfc production of hoireowners policies often afforded cler- 
icals greater discretion and wider responsibility than auto policy 
production. The crucial parameter in both cases seemed to be the 
difficulty of interpreting the necessary supporting reports (e.g., 
medical records, auto history, property evaluation). However, 
there were important diflFerences in apparently identical product 
situations to emphasize the importance of a managerial decision 
level in the design of the labor process. 

Althougli each of these job configurations has different rami- 
fications for the employed work force, there are certain important 
similarities among all three that distinguish them from the earlier 
labor processes, beginning with their impacts on skill require- 
ments. First, even in the case of routine entry operators, clericals 
have an increzisingly important responsibility for the quality of 
the data. In the context of integrated data beises. errors are more 
significant, more costly, and more difficult to detect and correct, 
because data entered anywhere throughout the system is immedi- 
ately recorded in all relevant files. There are multiple reasons for 
the new organizational and occupational designs just described, 
but in all cases an important motivation was the reduction of e^ror; 
in each instance greater accountability was assigned to fir3t-iine 
workers. Single-source entry and team systems, for example, both 
encourage and demand that an individual or small group — often 
aided by feedback from the machines — assume responsibility for 
the accuracy of their work. The move to decentralize and de- 
specialize entry was encouraged to an important degree because 
centralized work settings generated intolerably high error rates. 
To the extent then that responsibility is an essential component of 
skill, skill requirements have been rising. 

Similarly, there is evidence that even routine data-entry posi- 
tions involve greater levels of mental concentration than traditional 
text entry, to the extent that the work requires the operator to 
know and use a multiplicity of codes (Adier, 1983). In the old- 
fashioned insurance typing pools it was possible, after sufficient 
experience on the job, to semi-automatically pull out the appro- 
priate forms from the appropriate stack and fill in the requisite 
information virtually without thinking, much like driving a car 
down a familiar route; the work was boring and demanded little 
in the way of mental effort. 



60 



BARBARA BARAN 



As Adler notes when reviewing recent research, this kind of 
comfortable familiarity is never achieved when the language of the 
work is algorithmic. In addition, with increased computerization 
the span of functions for which any individual worker is respon- 
sible has widened; each transaction involves the entry of a wide 
variety of codes and discrete pieces of information, each step of 
which must be performed quickly, accurately, and in the correct 
sequence. The new systems then demand a kind of continual men- 
tal alertness which might also appropriately be understood as a 
nev/ kind of skill. Finally, the fact that the systems are continually 
changing — both in response to technological improvements and 
in the interest of product innovation — means that the work force 
must be unusually flexible and adaptable and sufiiciently polyva- 
lent to easily learn new routines, new codes, and new procedures. 

On the other hand, as Adler noted in the case of routine cleri- 
cal activity in banking, what may be most notable about many of 
the new jobs is precisely the extent to which they demand much 
of the worker with little reward (Adler, 1983): "If the abstrac- 
tion of means increases training requirements and mental effort, 
the abstraction of ends leads to a very different result — work is 
often experienced as boring." There are also other roots to this 
perceived disaffection. Although objectively work has been reinte- 
grated through the expansive reach of the computerized system, 
for any individual worker, task variety may have diminished. For 
many insurance clerks, the previous work process involved a mul- 
tiplicity of activities, which in combination relieved the boredom 
of the day. Now all these functions are of the same quality, that 
is, they center around the machine and the manipulation of its 
abstract symbols. Worse, the sustained concentration that is re- 
quired introduces a new element of stress. Finally, the sociability 
of a job declines dramatically in the transition to a computerized 
work setting. 

Evaluating the new skilled clerical categories is even more 
difficult. On the one hand, there is no doubt that they are an 
improvement over most clerical jobs along a series of dimensions: 
task variety has widened rather than narrowed, the span of decision 
making lb broader, the responsibility for production is greater, and 
general training and educational requirements have risen. How- 
ever, pay scales remain low and in some cases work is closely 
monitored and even paced by the system, heightening occupa- 
tional stress. A recent survey by the 9 to 5, National Association 
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of Working Women (1984) found that respondents whose work is 
subject to computerized monitoring are much more likely to rate 
their jobs as "very stressfuP than other office automation users. 
Similarly, those working under production quotas report signifi- 
cantly higher leveid of stress than other office workers.^ Equally 
important, although skill levels may be rising, opportunities for 
occupational mobility may be diminishing. As lower-level pro- 
fessional categories are eliminated, there is, in the words of one 
manager, increasingly a "quantum leap" between the computer- 
linked clerical positions and the next step up the occupational 
ladder. In this sense, career paths may be structurally truncated. 

Even for the professional and managerial labor forces the reor- 
ganization of work is only a mixed blessing. Although their work is 
likely to become more challenging, many jobs may be eliminated.*^ 



WOMEN AND MINORITY WORKERS 

Because of the prevalence of occupational stratification by 
gender and race, this reshaping of work and of the occupational 
structure has particularly affected female and minority workers. 



^ The survey presented a picture of two prototypical skilled, computer- 
linked clerical occupations: customer service representative and claims ex- 
am mer in which white claims exammers were more likely than any of the 
other clerical categories reported to find their work always ^^interesting and 
challenging* (50 percent of claims examiners as compared to 30 percent of 
white legal secretaries, the second-ranked occupation). They were almost 
twice as likely as other clerks to work under production quotas and 44 percent 
described their jobs as ^always very stressful* (as compared to 29 percent 

general clerks in automated settings). Customer service representatives 
were even more likely to have set production quotas (72 percent) and to 
experience their jobs as very stressful (60 percent). 

^ In the case of sales workers, competitive pressures have probably been 
a more important source of change than automation — although the two are 
clearly integrally connected. The primary impacts of the new technologies 
on the agency employees have been: first, a decline in their role as service 
providers and an increased emphasis on their sales function; second, a 
much closer connection on all levels with the rest of the organization. Skill 
requirements have clearly risen in some product lines — particularly financial 
services planning — as evidenced by new training and licensing requirements. 
However, in more standardized product lines, both the role and necessary 
competencies of the sales worker are being eroded; the direct marketing clerk 
described earlier is a good example of this kind of change. 
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TABLE 3 Number of New Jobs Created in the Insurance Industry by Gender, 
1960-1982 



Number of New Jobs Percentage of 

(thousands) New Jobs 



Year 


Total 


Women 


f^en 


Aiciu ujr VV Ulllcll 


Insurance carriers 










1960-1970 


198.0 


109.J 


88,9 


55.1 


1970-1978 


143.9 


144.7 


-0.8 


101.0 


1978-1982 


63.2 


58.6 


4.6 


92.7 


Agents/brokers 










1960-1970 


70.7 


46.6 


24.1 


65.9 


1970-1978 


115.2 


86.6 


28.6 


75.2 


1978-1982 


71.0 


55.3 


15.7 


77,9 


Total 










1970-1982 


393.3 


345.2 


48.1 


87.7 



SOURCE: U.S. Bureau of Labor Statistics (1983). 



Therefore, it is impossible to evaluate the effects of the new tech- 
nologies on the work force without considering these more selective 
impacts. 

Effects of Automation 
on the female work force 

Despite the fact that female-dominated jobs are disappearing 
in great numbers, empirically the proportion of women in the 
insurance industry has grown dramatically in the last decade. By 
1982, women comprised 61 percent of the industry's entire work 
force, up from 54 percent in 1970 (Bureau of Labor Statistics, 
1983). 

Between 1970 and 1978 women claimed approximately 231,000 
of the 259,000 new jobs created; and over the next 4 years women 
gained 113,900 jobs, whereas men gained only 20,300 (see Table 
3). In total during this period, female employment rose by 49 
percent compared to a meager 8 percent rise in male employment. 

Since daring this- same decade clerical workers declined as 
a percentage of the work force, the increase in female employ- 
ment cannot be explained by the disproportionate growth of tra- 
ditionally female-typed jobs. On the contrary, what seems to be 
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occurring is a major movement of women into traditional male 
occupations — professional, managerial, technical, and even cleri- 
cal. 

Between 1970 and 1979, the proportion of female managers 
and officers grew from 11 percent to 24 percent of the insurance 
work force; professionals grew from 17 percent to 38 percent; 
and technicians, from 38 percent to 65 percent. The percentage 
of women insurance examiners and investigators (formerly made 
clerical occupations) grew from 9 percent in 1962 to 26 percent in 
1971 and to 58 percent in 1981 (Appelbaum, 1984). 

Overall in the insurance industry, the ratio of women to men 
in professional and technical occupations rose by 19 and 27 per- 
centage points in 1971 and 1981, respectively, as opposed to a 4.3 
percentage point gain for women throughout the economy in pro- 
fessional and technical occupations combined. Although the disag- 
gregated comparative statistics are not extremely reliable, women 
in the insurance industry seem to have increased their share of 
professional employment more rapidly than in any other major 
sector of the economy (see computations in Baran, 1985:144). 

There are a number of plausible explanations for this rapid 
transition from male to female labor. The first is simply affirma- 
tive £M:tion victories. Because of EEOC oversight aad successful 
affirmative action suits waged against numbers of insurers, com- 
panies throughout the industry have developed more egalitarian 
hiring and promotion policies.^ At the same time, however, there 
is evidence that women are being hired in preference to men for the 
new computer-linked jobs, whether those are presently designated 
professional, technical, or clerical. For example, the professional 
staffs in the new highly automated personal-lines centers of one 
company are so overwhelmingly female that an administrator of 
one joked that they are under pressure to develop affirmative ac- 
tion goals for men. She explained that the reason the company 
chose to hire women was that they are more flexible than men in 
adjusting to the computer-mediated labor process. 

In another company, the introduction of computer-assisted 
underwriting has shifted the bulk of policy processing from a 



For example, in response to afHrmative action litigation, between 1977 
and 1983, one company we studied increased its percentage of female man- 
agers from 4 percent to 33 percent; professionals, from 27 percent to 46 
percent; and technicians from 29 percent to 67 percent. 
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department that is over 60 percent male to one which is entirely 
female. In still another, the change to a computerized claims 
process was accompanied by an increase in the percentage of female 
employees from approximately 25 percent of the claims force to 
over 60 percent. 

In line with this hypothesis also, the percentage of female 
professional and technical workers in the industry varies widely 
by product line. In the more highly automated life and medi- 
cal/health segments, women's share of employment in these occu- 
pational categories is considerably higher.^ 

The diflFerences in the proportions of female labor are not 
solely attributable to automation; other characteristics of the job 
militate for or against the employment of women. For example, in 
all firms women hold a greater percentage of professional and man- 
agerial positions in the personal lines of business where external 
contacts axe individual rather than corporate; similarly, women 
have been preferred for office rather than field operations (such 
as claims adjustment or sales). Nevertheless, the jobs which have 
been more accessible to women also lend themselves more easily 
to automation. Thus, although the congruence between female 
presence in an activity and its level of mechanization to some ex- 
tent reflects an older discriminatory structure of employment, the 
growing dominance of women in these occupations and product 
divi^ons threatens to strengthen and perpetuate the inequality. 

In a small number of companies, there seems to be some 
concern over this prospect. A personnel manager in one major 
property /casualty carrier said that she worries that numbers of 
occupational categories are segregating females and may be de- 
valued as a result. Despite the rapid movement of women out of 
the clerical ghettos in this company, 79 percent remained in posi- 
tions that were 80 percent or more female and 71 percent were in 
occupations that were 90 to 100 percent female. Approximately 
20 percent of nonclerical jobs were overwhelmingly occupied by 
women. 



In 1979, 40 percent of all professionals in life carriers and 43 percent 
of professionals in medical/health carriers were women, as opposed to 35 
percent in property /casualty companies. Similarly, 68 percent of all life 
insurance technicians were female and 81 percent of all medical/health 
technicians, whereas women held only 50 percent of all technical jobs in the 
ptoperty/casualty segment. 
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Not surprisingly, then, although women are moving up in 
the occupational hierarchy, female wage rates in the industry re- 
main extremely low. In our case study company, for example, 
female professionals earn only 16 percent more than male clericals 
(whereas male professionals earn 50 percent more); and the ma^ 
jority of white female managers (57 percent) earn on the average 
$4 leas per week than white male clericals. Overall in the in- 
surance industry, real average hourly earnings for nonsupervisory 
personnel fell by 4 percent between 1968 and 1978, in contrast 
to a slight rise in real wages during this same period across all 
industries. Disaggregating by industry segment, the drop in wages 
corresponds directly to the increase in the proportion of female 
labor (Bureau of Labor Statistics, 1983). 

Automation euid feminization are thus proceeding as twin and 
highly interrelated processes — and we should expect this trend to 
continue. Automation of professional functions is creating pre- 
cisely the kinds of jobs women have treiditionally held in offices: 
the work is fairly routine, semi-skilled, and responsible, but offers 
low monetary reward and little opportunity for occupational mo- 
bility. As Oppenheimer (1968) has argued, employment of men 
instead of women in such occupations would mean a rise in the 
price of labor, a decline in its quality, or both. 

In today's environment, however, insur2uice companies are 
having an increasingly difficult time finding low-cost, high-quality 
female labor. As a result, such labor may be becoming a significeuit 
locational determinant. Nelson's (1982) study of the locational 
determinants of automated office activities (including insurance) 
concluded that, holding land costs consteuit, compeuiies have cho- 
sen to site such operations in areas with a disproportionately high 
percentage of suburban married women. Compared with women 
in the central cities, suburban wives are often less career-oriented 
and may therefore be more willing to accept jobs with limited 
occupational mobility; because they are much more likely to be 
supplementing rather than solely providing the household income, 
they may be more content with modest pay scales.^^ 



An executive of the Fan t us Co., a subsidiary of Dun and Brad street, 
which specialises in corporate location, made an argument similar to Nelson's 
regarding insurance company relocations in particular {BttVi Reviewt 1979); 
see abo Kroll (1984). 

bo 
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Ross's (1985) study of insurance company relocations and our 
own case work and survey tended to corroborate this hypothesis. 
Of the 75 percent of our sample who indicated that major spatial 
changes had occurred in their company within the last 5 years, 
71 percent had moved a greater percentage of their operations 
to suburban locations. Overwhelmingly, they cited labor quality, 
labor costs, or both as the primary locational criteria. 



EFFECTS OF AUTOMATION ON MINORITY WORKERS 

Although the relocations and, more generally, the changes 
occurring in the labor process may favor some categories of female 
labor, they threaten to have a negative effect on other categories. 
The situation of minority workers is particularly problematical. 

In general over the last 15 yee^s, paralleling the progress of 
women, the position of minority labor in the insurance indus- 
try has improved significantly. Whereas in 1970, the percentage 
of blacks in insurance was seriously below the econoiny-wide av- 
erage in all occupational categories, by 1980 the EEOC reports 
indicated higher than average minority employment in many oc- 
cupational categories — including higher percentages of black em- 
ployment. Disaggregating these gains by industry segment, it is 
clear that minority workers also fared best in highly automated 
sectors.^ ^ 

Given the occupational structure of the industry, the majority 
of these minority employees are women. Approximately one-fifth 
of the female work force is composed of minorities as opposed to 
one-tenth of the male work force. Overwhelmingly these women 
are concentrated in clerical positions (74 percent). Minority men 
also hold a disproportionate share of clerical jobs; 32 percent of all 
minority men in the industry are clericals compared to 7 percent 
of all white men. 



In the medical/health segment, in 1980, minority workers held 24 percent 
of all jobs; although their greatest share of employment was in clerical work 
(almost 30 percent), minority workers heW unusually high percentages of 
jobs in all occupational categories* Minority employment was lowest in 
property/casualty firms (14.1 percent) and insurance agencies (12.4 percent), 
although even here in both cases minority workers held a disproportionate 
share of clerical jobs (U.S. E^qual Employment Opportunity Commission, 
1980). 
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The explanation for the influx of minority workers is identical 
in most respects to the argument I made with regard to women: 
affirmative action gains and the automation of the labor process. 
At the same time, there was an important difference in the dynamic 
of entry that may be extremely important in the longer run. 

Long excluded from office-type employment, at least in the 
private sector, minority women — especially black women — began 
entering the clerical work force in significant numbers for the first 
time in the late 1960s. To some extent these women sought — 
and were granted — new job opportunities as a result of the Civil 
Rights movement and its demands for greater equality in the job 
market; to some extent, they were pushed to enter the clerical 
labor force as opportunities for employment as domestic service 
workers declined. Nevertheless, they entered the office after the 
division of labor in administrative support activity had become 
excessively detailed — and they entered at the bottom, in what are 
often referred to as "back-office" jobs. 

This is still where minority clericals are overwhelmingly con- 
centrated — in the data-processing centers, typing pools, and filing 
departments. As of 1980, almost 90 percent of all secretaries 
and 84 percent of all receptionists were white, whereas minority 
workers represented 25 percent of all typists; 27 percent of all file 
clerks, office machine operators (other than computer operators), 
and messengers; and 28 percent of all mail clerks.^^ 

Undoubtedly, then, the high proportion of minority clericals 
in the insurance industry is a direct indication that much of its 
office activity is production-oriented, rather than more traditional 
administrative support. In addition, the kinds of industrialized 
work settings created by the first waves of mechanization in the 
industry favored minority employment. 

Today the concern is that these jobs are disappearing, through 
mechanization, relocation, and perhaps also the new labor process 
configurations. First, as Table 4 suggests, of the eleven clerical 
occupations with the greatest minority representation, all but two 
are declining; in contrast, virtually all of the growing occupations 
are dominated by whites. Second, the movement of automated 
insurance activities out of the central cities to suburbs and white 



These data are for the economy as a whole (U.S. Equal Employment 
Opportunity Commission, 1980). 
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Occupation Percent White Percent Black 



All occupations 82.0 10. 0 

Professional/technical/sales 

Underwriter 88.95 6.27 

Computer systems analyst 89.0o 4.64 

Operations and systems research 88.73 6.02 

Actuary 94.I6 1.79 

Statistician 84.86 7.88 

Computer programmer 86.75 5.58 

Insurance sales occupations 90.81 5.16 

Clerical: above average black" 

Geueral office supervisor 83.12 V 

Computer operator 80.13 11.64 

Peripheral equipment operator^ 79.44 12.67 

Typist-'^ 75.30 15.78 



Correspondence clerk- 81.08 

Order clerk 81.08 11.69 
File clerk-'- 
Billing, posting, 

calculating machine operator - 77.67 



13.43 



b c 

File clerk-'- 73.I3 17 52 



12.50 
b c 

Duplicating machine operator^'- 73.23 17.48 
Office machine operator, 

b c 

not elsewhere classified—'- 73.17 17.12 

Telephone operator^ 79.05 14.38 

Mail clerk— 72.28 



18.72 
17.59 



Messenger^'- 73.03 
Clerical; below average black- 
Computer equipment supervisor 86.78 7.30 
Financial record-processing 

super^risor 90.16 4.67 

Secretary 89.00 5.73 
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TABLE 4 (continued) 



Occupation Percent White Percent Black 



b c 

Stenographei^'- 


84.74 


9.10 


Receptionist— 


84.24 


8.15 


Bookkeeper/accountant /audit clerk 


90.01 


4.33 


Payroll/timekeeping clerk 


85.53 


8.15 


Billing clerk 


85.34 


7.2S 


Cost and rate clerks 






(including raters)^ 


85.29 


7.88 



NOTE: Employment share percentages are for the entire economy, not the 
insurance industry, for 1980. 

-Clerical occupations are grouped according to whether the proportion of 
blacks is higher or lower than the proportion of blacks for *'A11 occupations" 
^0.0 percent). 

-Absolute decline 1970-1978 in insurance industry employment (Occupational 
Employment Matrix, Bureau of Labor Statistics, 1981b). 
-Absolute decline 1978-1981 in insurance industry employment (Occupational 
Employment Survey, Bureau of Labor Statistics, 1978, 1981a). 

SOURCE: U.S. Equal Employment Opportunity Commission (1980). 



towns also threatens minority employment. Again using the ex- 
ample of our case study company in the absence of reliable ag- 
gregate data, the three new, highly automated "personal-lines^' 
centers described earlier were located in towns where minorities 
represented 3.1 percent, 3.3 percent, and 14.3 percent of the popu- 
lation (whereas their representation in the population as a whole is 
closer to 20 percent). This company's centralized data-processing 
center (soon to be closed) and home office also relocated from a 
central city with a minority population of over 40 percent to sub- 
urban locations which are 90 percent white. Third, and somewhat 
more speculatively, the move to team-type work configurations, 
which involve close working relations among high-level and lower- 
level employees, may well favor the hiring of "socially compatible" 
white v/omen (Nelson, 1982; Storper, 1981). The historically low 
level of minority representation in secretarial and receptionist jobs 
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lends circumstantial evidence to this hypothesis. As the bulk- 
processing centers aie closed and key entry functions are moved 
to decentreJized settings, minority clericals are in real danger of 
being displaced. And the centers are closing. A vice president in 
one company we interviewed predicted that within 2 years their 
six processing centers located across the country, which now em- 
ploy approximately 1,500 to 1,800 women, will have been closed. 
Although word processing is still somewhat centralized in many 
companies, over 70 percent of our sample in the survey responded 
that the trend in their company is toward decentralization of this 
function. 

Finally, and perhaps most important, are the prior disadvan- 
tages minorities face in the educational £irena. If it is true, as I 
believe, that the lesser-skilled jobs in the industry will continue 
to disappear, workers without adequate mathematics and literacy 
skills will be disadvantaged. To the extent that these occupa- 
tions increasingly involve interpersonal communication, workers 
for whom English is their second language may also be passed 
over. 



To conclude, it seems appropriate to return briefly to the 
primary concerns raised in the office automation literature and to 
summarize the perspectives presented here on the most contentious 
questions: Will automation deskill white-collar work? Will office 
automation result in widespread technological redundancy? Will 
women workers bear the burden of the restructuring process? 

In terms of the deskilling debate, J have argued that three 
kinds of processes seem to be raising skill requirements in the in- 
surance industry. First, the rapid automation and elimination of 
much low-skilled work — as computers eissume responsibility for the 
most-structured functions — is making the occupational structure 
increasingly top heavy. Conservatively, we can expect that during 
this coi .ig decade roughly two-thirds of all new jobs in the indus- 
try will be nonclerical; over the next decade, net job gain should all 
occur in nonclerical job categories (Baran, 1985:234-238). Second, 
the transfer of higher functions to less-skilled labor — as decision 
parameters are embedded within computer software — is creating 
new categories of skilled clerks, biasing the clerical hierarchy up- 
ward as well. For just this reason, in fact, there is some evidence 
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that clerical skills are higher in mass-produced product lines where 
clerks are able to assume greater responsibility for the entire pro- 
duction process than in specialty lines where they remain adjuncts 
to professional labor. Finally, especially within the context of inte- 
grated data bases, computer-mediated work seems to demand new 
skills of the clerical work force. In all these ways, therefore, what 
we are witnessing is a rollmg process of deskilling and reskilling 
which, in aggregate, should increase the industry's demand for 
skilled labor. At the same time, however, as I suggested at length 
earlier, opportunities for occupational mobility may decline, the 
quality of work life may deteriorate, and salary scales may remain 
low. 

Turning to the question of job redundancy, an important corol- 
lary to this argument about skills, I have argued that clerical 
iob loss may indeed re2u:h serious proportions over the next two 
decades. 

In the last 10 yeaxs women have moved rapidly into profes- 
sional, technical, and managerial occupations. However, since ap- 
proximately 70 percent of the almost 1 million female employees in 
the insurance industry are clericals, the predicted drop in clerical 
jobs would have importsint implications for employment opportu- 
nities for women. Assuming that women gain even 50 percent of 
all new nonclerical jobs and continue to constitute 94 percent of 
all clerical employment gained or lost, under conditions of moder- 
ate declines in clerical employment women will gain slightly less 
than half of all new jobs created in the industry over the next two 
decades; in contrast, between 1970 and 1980, women gained closer 
to 88 percent of all new jobs. If the decline in clerical employment 
is more substantial — as two of the studies cited predict (Leontief 
and Duchin, 1986; Roessner et al., 1985) — female employment in 
the industry would actually fall by 10 percent or more, unless, of 
course, women claim a much larger share of nonclerical employ- 
ment (Baran, 1985:238-239). 

While women are moving up the occupational hierarchy in 
significant numbers, at the same time women at the bottom may 
be losing their jobs. In this sense, the effects of automation on 
the female work force will vary importantly by class and race. For 
minority clericals and less-educated white women, especially in 
the central cities, the threat of redundancy is serious. For skilled 
clerks, particularly in suburbs and small towns, there will prob- 
ably be jobs but not opportunities, unless new kinds of training 
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programs are developed. For college-educated women, there may 
be new opportunities but there is also the danger, discussed ear- 
lier, that numbers of professional, technical, and lower managerial 
positions may resegregate females and be implicitly or explicitly 
reclassified downward as a result. 

The truth is that in a real sense the future is both uncer- 
tain and open-ended. Ultimately the question of whether the new 
technologies are used to create more good jobs than bad ones will 
depend on decisions made by the leadership of the firm; these 
decisions will be nonetheless shaped in significant ways by public 
policy. There is, for example, historical evidence that skill avail- 
abilities and shortages impatct directly on job design (Levitan et 
al., 1981). Public programs that absorb the costs of training — 
including both general education and the kind of ongoing retrain- 
ing that a period of rapid technological change requires — make 
"working smarter" strategies both more attractive to companies 
and, in fact, possible. 

Policy will also play an important role in determining which 
workers bear the burden of the transition. Without a greater pub- 
lic emphasis on education and training, for example, it is likely 
that many of the workers presently employed in gi ^at numbers in 
the insurance industry will not only be expelled, bui may also find 
themselves unable to secure comparable work. Similarly, aggres- 
sive affirmative action policies might act as a countertendency to 
the gender bias of job loss. 

One of the greatest dangers of studies such as this, which at- 
tempt to analyze the impacts of technological change on the work 
force, is their underlying assumption of technological determinism. 
In fact, the findings of these studies are ambiguous and indeter- 
minate not only because the processes we are analyzing are in a 
state of flux but, more important, because collectively we have 
considerable control over the eventual outcome of these processes. 
Nevertheless, with these caveats firmly in mind, I think that it is 
safe to predict that we need to begin to prepare our work force — 
particularly our female work force — for a labor market in which 
there will be many fewer routine clerical jobs. 
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"Machines Instead of Clerks" : 
Technology and the Feminization 
of Bookkeeping, 1910-1950 



Sharon Hartman Strom 



The nineteenth-century office was a world inhabited by men. 
Chief clerk, bookkeeper, copyists, and messenger boys supervised 
the office, kept financial records, produced documents, and trans- 
mitted information. In the 1870s and 1880s women were recruited 
to use the telephone and the typewriter as the production of doc- 
uments and transmission of information were mechanized. But, to 
most observers it seemed that financial matters and record keeping 
were still where they belonged: in the secure grip of the male book- 
keeper. The bookkeeper, C. Wright Mills said (1951:191), "was at 
the very center of the office world. He recorded all transactions 
in the day book, the journal, the cashbook or the ledger; all the 
current orders and memoranda were speared on his iron spike; on 
his desk and in the squat iron safe , . . were all the papers . . . 
which the office and its staff served " 

But the traditional bookkeeper was soon to lose his importance 
and more often would be a woman and not a man. Women were 
only 5.7 percent of the bookkeepers, cashiers, and accountants in 
1880, but were 38.5 percent of them by 1910. Along with the rising 
number of women classified as stenographers, typists, and machine 
operators (many of whom were doing some sort of bookkeeping), 
these women, newly classified as bookkeepers, caused the number 
of females working in offices to triple between 1910 and 1920. By 
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1930 the Census showed that more than half of all the bookkeepers 
were women. In 1940, the Women's Bureau of the U.S. Department 
of Labor (1942:2) found that women were 42 percent of the hand 
bookkeepers and 82 percent of the bookkeeping machine operators 
in Philadelphia, a major center of office employment. 

Why did women become bookkeepers and why was the femi- 
nization of bookkeeping linked to the mechanization of office work? 
This paper will argue that management initially sought women 
workers to use bookkeeping machines because they could pay them 
less and because they thought women would offer less resistance 
to the deskilling of bookkeeping than salaried male workers fa- 
miliar with the traditional craft of posting books by hand. Yet 
the extent to which bookkeeping could be deskilled and mecha- 
nized remained problematic. Workers continued to apply hidden 
skills of judgment and to integrate a number of tasks, particularly 
to jobs in the middle levels of bookkeeping, even though these 
jobs required the use of machines. Work done by machine opera- 
tors had to be supervised, checked, and prepared for use by head 
bookkeepers and accountants. Some of the machine work was sta- 
tistical or inappropriate for "factory" -like regimens. Most of this 
kind of work had never been performed by traditional bookkeep- 
ers. The increasing numbers of women holding these jobs before 
World War 11 were thus neither "unskilled" nor "deskilled," yet 
their duties remained largely unarticulated in official job titles and 
descriptions. 

Workers responded to these changing conditions in the office 
in a number of somewhat contradictory ways. Some male office 
workers sought to protect their jobs from feminization. Postal and 
railroad clerks, who had powerful craft unions at the turn of the 
century, were largely able to do this. Men might try to move into 
the new profession of accounting, more clearly off" limits to most 
women. Some women tried to improve their status in the office 
hierarchy by moving up to more interesting and better-paying 
positions. Some women and men joined together and began to 
unionize to resist the worst aspects of mechanization, speed-up, 
2ind deskilling. And some women began to agitate for new job 
titles and higher salaries because they recognized the "hidden 
skills" they were using and because they perceived that male 
clerks received more pay than women for the same work. 

Before taking up these issues, however, it must be explained 
why the changes in bookkeeping and accounting after 1910 had 
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such wide-reaching consequences for American ofRce workers. 
Both the size of business and government and the number of 
bookkeeping and paperwork functions they performed increased. 
The cost of producing these functions became a matter of con- 
cern as overhead costs rose and margins of profits declined in the 
1920s and as depression hit in the 19303. New kinds of corpo- 
rations and agencies based on extensive financial record keeping 
appeared, such as department stores, public utilities, life insurance 
companies, savings and loan companies, the Internal Revenue Ser- 
vice, and the Social Security Administration. The technology of 
the fine machine tool and die industry made possible significant 
breakthroughs in the mass production of office machines. At the 
same time a vast supply of women workers suitable for office work 
were avedlable to employers when sufficiently educated male work- 
ers were in short supply. The typewriter and telephone had already 
established a link between the mechanization and feminization of 
the office. Finally, there was an explosion in the volume of finan- 
cial record keeping after 1910 due to the widespread introduction 
of cost accounting. Corporate and government managers, under 
internal pressure to produce more information in comprehensible 
form, and under external pressure to make themselves publicly 
accountable, turned to new methods of accounting 2ind office man- 
agement, which necessitated, from their point of view, both the 
mechanization and feminization of traditional bookkeeping. 

SCIENTIFIC MANAGEMENT, THE COST ACCOUNTING 
REVOLUTION, AND THE ACCOUNTANT 

Br aver man (1974) and Davies (1982) have both noted that by 
the turn of the century principles of "scientific management," first 
developed for use in industry by F.\/. Taylor, were being applied 
to office work. These principles included scientific observation of 
work (time and motion studies) to develop more efficient work 
patterns, the subdivision of tasks, standardized forms and office 
furniture, rewards for employees based on measured output (bonus 
plans), a pace of work which encouraged workers to work as fast as 
possible without loss of efficiency, and close supervision of workers 
to prevent slow-downs, sabotage, and error. What is not as widely 
known is that the scientific managers also urged reconstruction of 
not only how the office worked but the kind of work it produced. 
Bookkeeping, accounting, and statistical analysis were intrinsic to 
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the new systems because they allowed corporate managers to gain 
real control of their enormous organizations. The office, once sci- 
entific management and cost accounting had been introduced, was 
far more than a "paper-pushing'' sideline to real production and 
in fact became the nerve center that kept everything functioning 
smoothly (Galloway, 1921:ix): 

When it is seen that the activities of production and distri* 
bution are made possible only through the operations covered by 
the term "office work," then we approach the truer appraisal of 
the office as & necessary economic factor. The office managers and 
employees cease to be passive agents. . . . They at once rise to 
the dignity of active forces which furnish constructive ideas, and 
co-ordinate the activities of the business into smoothly working 
units of enormous size and power. 

The chief goal of the new management thinkers was to co- 
ordinate factory and office by first defining and then integrating 
such functions as purchasing, production, inventory control, pric- 
ing, and personnel management through a series of administrative 
units which did not exist before 1900. At the heart of these 
changes lay a new concept of bookkeeping which pinpointed the 
actual cost of components of production and distribution: labor, 
overhead, materials, energy, shipping, and the like. Nelson (1975) 
argues that "cost accounting" thus demanded the breaking down 
into smaller operations of jobs once performed by the bookkeeper 
and the foreman and a consequent reduction of their control over 
the workpl£w:e. 

At the same time federal and state government investigations 
of railroads, life insurance firms, and public utilities were revealing 
that the largest economic institutions in America had the shod- 
diest accounting procedures imaginable. A progressive reformer 
like Louis Brandeis argued for standard cost accounting partly 
because he admired efficiency but also because agencies like the 
Interstate Commerce Commission or the New York State Public 
Service Commission needed better records to review rates charged 
to cc sumers (Brock, 1981). The term "scientific management" 
was coined after a meeting between Taylor and Brandeis during 
the Eastern Railroad Rates cases in 1910 (Merkle, 1980:59). 

During World War I government contracts spurred the growth 
of both cost accounting in private industry and government ac- 
counting procedures, which were rapidly becoming more and more 
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sophisticated. A wave of municipal reform after 1910 modern- 
ized many town and city accounting systems. Widespread growth 
of department stores and retail chains necessitated mechanized 
billing procedures and inventory control. The corporate income 
tax and the Federal Reserve System forced banks and corporations 
to audit their books more thoroughly and responsibly. 

Chandler (1962) argues that cost accounting was instituted 
also in response to a series of crises which faced the larger cor- 
porations after 1900, including overexpansion, excess inventory, 
growing labor unrest, and a sharp drop in demand in 1921. New 
"strategies and structures" for meeting these crises led to the cre- 
ation of the multidivision form of corporate organization. At the 
heart of the multidivisional corporation lay a new level of exec- 
utive management, "company headquarters." Here the financial 
managers sought and manipulated the pieces of information which 
allowed them to account for costs, manage inventory, analyze sales, 
gauge profits and losses, raise capital through sale of stock cr com- 
mercial loans, and, above all, plan for and predict the future. In 
contrast to the old offices, which had often been located in or near 
plants and whose executives roamed between factory and office 
with ease, the new headquarters were geographically and psycho- 
logically separated from plants, and were often housed in towering 
buildings in the center of town. 

At the center of the new style of financial management was 
a relatively new professional: the accountant. By 1910 some 
state universities, commercial business schools, and prestigious 
educational institutions like the Wharton School or the Harvard 
Graduate School of Busine^ Administration offered ziccounting 
degrees. The schools advertised that accountants were needed 
everywhere {System^ November, 1918:767): 

Accountancy firms need them. Business concerns need them. 
The Federal Government needs them. Financial knots must be 
uncovered and untangled. Waste must be cut down and output 
speeded up. Operating plans must be worked out and operating 
stafts organized and directed. Related branches of industry must 
be coordinated and made to function togethei. These and similar 
problems which confront the Government and Organised Business 
are squarely up to the accountants — the business technicians — of 
the country. 

The emergence of cost accounting pAIzt 1910 did give the ac- 
countant new prestige. Unlike the bookkeeper, who kept track of 
all financial transactions, or the auditor, who checked the books 
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over for mistakes or fraud, the account suit was now as important 
to a large company ^s well-being as a vice-president or treasurer. 
Accountetnts purposely tried to emphasize the distinction between 
themselves and bookkeepers. Accountants were to plan or manage, 
not to actually Mo the books" (Bennett, 1926). One management 
expert (McAdams, 1927, no. 26:2, in Office Management Series, 
1967) described cost accountants as ^business doctors" who could 
put a firm in the pink again by providing ^budgets, methods, stan- 
dards, and measurement." The accounting division of Standard 
Oil of New Jersey employed 51 people in 1912, but had doubled 
in size by the mid-1920s, even though auditors and comptrollers 
had been moved to a separate department (Gibb and Knowlton, 
1956). Nonetheless, an ongoing problem with affiliate divisions, 
which were served by 20 traveling auditors from the home of- 
fice, "made comparative cost studies virtually impossible. . . ." 
Standard Oil hired Price Waterhouse to prepare a comprehensive 
accounting manual for in-house use, which was completed in 1934. 
This new grip on the company's finances allowed Standard Oil to 
radically change its operating methods. A smaller and more pro- 
fessionally trained executive committee was installed at the new 
Rockefeller Center along with 900 office employees to oversee the 
larger picture, to divorce itself from the petty interests of individ- 
ual affiliates, and to "consider all questions from the standpoint 
of the general interest of the company" (Larson, Knowlton, and 
Popple, 1971:26-27). 

Accounting seemed to be a man's world. By 1982 nearly 
two-thirds of those studying business in high school were women, 
but 84 percent of those majoring in business training courses in 
colleges and universities were men (Morse, 1932:24). Some women 
were trained as accountants before World War II but they were 
sometimes excluded from taking CPA exams, and certainly women 
were never seen as potential business executives. 

The Census of 1930, however, reported more than 17,000 
women auditors and accountants. EJducation for accounting re- 
mained more accessible to the general population than for the 
other professions. This was partly true because bookkeepers lob- 
bied so effectively to keep an exam, not educational degrees, as 
the chief requirement for certification. Anyone who could gain 
permission to take and then pass a CPA exam could be certi- 
fied, and would-be accountants could go to night school or take 
correspondence courses from schools like Pace and Pace of New 
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York. While an advertisement {System^ August, 1918:259) by 
the Walton School in 1918 was clearly aimed at men, "Be a 
Walton-TVained Man," Pace in the same year (System, November, 
1918:767) claimed that "demand for trained accountants, both 
men and women, is increasing daily, hourly." 

During the Great Depression the interests of enlightened busi- 
ness planners and progressive reformers came together in a body of 
federal legislation which continued to transform accounting proce- 
dures. The securities ac of 1933 •'^.d 1934 required all firms selling 
stock to be independently audited and to publicly disclose their 
fi* ancial statements. The Federal Power Act of 1935 mandated 
new systems of accounting for public utilities. FHA legislation 
spurred the growth of monthly installment home mortgages, and 
the Federal Banking ..c of 1935 brought far more banks into 
the Federal Reserve System and its accounting methods for credit 
control. The new social security, unemployment insurance, and 
income tax legislation required all but the smallest employers to 
adopt new methods of financial record keeping for employees. 

The amount of financial paperwork that changes in account- 
ing, mai ivy^ment, and regulation created was staggering, and 
without fundamental changes in the organization of the clerical 
labor force, its composition, and the meu:hines it used, the changes 
would not have > een possible. 

OFFICE MACHINES AND THEIR HISTORY 

Most of the technology required for the mechanization of book- 
keeping had been developed by the late nineteenth century in small 
machine tool and die shops near factories, in large manufeicturing 
cities by engineers, and by businessmen inventors seekl:?g more ef- 
ficient ofiice methods. William Patterson, a former railroad owner, 
built the first cash registers (adding machines on d' wers) for use 
in his Dayton coal yard business in 1882 and later founded the 
National Cb^h Register Co. Joseph Burroughs, a former bank 
clerk from St. Louis, named his adding machine the American 
Arithometer, and sold a grand total of 1,435 machines between 
1895 and his untimely death in 1898. After renaming the fin i 
Burroughs, his successor sold n.-^arly 8,000 m2w:hines in 1905 and 
was producing 100,000 calculating machines by 1930 (Coleman, 
1949; Morgan, 1953). Frank Baldwin's machines were adopted 
by the accountmg department of the Pennsylvania Railroad and 
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a leading life insurance company. A young college graduate and 
employee of the Western Electric Company, Jay Monroe, helped 
Baldwin develop a higher-spaed machine and by the mid- 19 20s 
the Monroe Calculating Co. had 165 branch offices in the United 
States (Morse, 1932:83-85). 

Listmg adding machines required two motions: punching the 
keys and turning a crank. Any additional functions made them 
bulkier, heavier, and more difficult to use. While electrical adding 
and calculating machines became more common during the 1930s, 
the fancier machines were still very large, expensive, and most 
likely to be used by accountants or statisticians. Consumers 
wanted more lightweight and affordable machines. Heavy com- 
petition developed between companies to produce the most reli- 
able lightweight adding machine in the teens and early 19203. In 
1899 there were 18 establishments making cash registers, calcu- 
lators, and tabulating machines valued at less than $6 million in 
total, but b'^ 1919 65 firms made more than $83 million worth of 
products (Bureau of the Census, U.S. Department of Commerce, 
1933:1120). 

The comptometer, developed by Felt and Tarrant in Chicago, 
was often more popular than the calculator because it was key- 
driven, light^'eight, and inexpensive; and once a special system 
was learned, it could be used to do subtraction, multiplication, 
and division. Its chief drawback was that it was non-listing; that 
is, there was no printed tape which showed each item entered, 
only a window in which a running total appeared. Since the bulk 
of financial record keeping required simple suidition, the comp- 
tometer was suitable to a wide variety of purposes. Some of the 
first machines were ordered by the U.S. IVeasury Department and 
the Equitable Gas Light and Fuel Company (Darby, 1968). The 
Comptometer Corporation developed training schools for opera- 
tors, and in 1930 placed an estimated 27,500 operators in offices 
in the United States and Canada (Morse, 1932:78). 

Bookkeeping and billing machines, used to enter transactions 
and to make up bills, invoices, and purchase orders, were sim- 
ple combinations of typewriters and adding machines. Remington 
made an "adding and subtracting'' typewriter in the teens, but 
both typewriter and calculating machine firms made all kinds of 
bookkeeping and billing machines after World War I. The produc- 
tivity of both bookk£3ping and Jt^.licating machines was greatly 
enhanced if used in conjunction with the addressograph, which 
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permitted the mechemical reproduction of alphabetized names and 
addresses on mailings and statements. 

Tabulating and keypunch machines became well known to 
the general public because of their role in compiling the Census 
of 1890. The principle was to mechanically keypunch individual 
pieces of data onto a small card and then use a mechanical sorter to 
compile the cards into different categories. Although any number 
of patents for such machines had been filed in the 1880s, Herman 
Hollerith, an engineering graduate of Columbia University, was the 
first to receive assurances from the Bureau of the Census that his 
machines would be used once produced. A variety of agencies and 
corporations began to use the machines, including the Surgeon 
General's office, the Baltimore Department of Health, and the 
New York Central Railroad. 

Most of the renown went to the compilation of vital statistics, 
but the cost-accounting possibilities of the new meichines were also 
significant. The New York Central could, after the installation 
of its Hollerith system (Austrian, 1982:125), "tell on a nearly 
current basis how many hundreds of tons of freight were moving 
East or West, which of hundreds of stations along its lines were 
profitable; where freight cars should be sent or returned; which 
freight agents were being paid. It would give the railroad a much 
firmer command of its far-flung business." By 1900 Hollerith was 
at work on a standardized cost-accounting machine to be used 
in conjunction with time tickets filled out on the factory floor. In 
1910 a renamed Russian immigrant, John Powers, was hired by the 
Bureau of the Census to supervise production of the Bureau's own 
census machines. He developed a new keypunch machine which 
more closely resembled a typewriter keyboard and a method for 
printing tabulated information onto rolls of paper. Hollerith's 
meichines eventually served as the basis of IBM's empire, and 
Powers' machine was picked up by Remington Rand. 

By the 1930s office machines were more likely to be electrified. 
They required less operator strength and were far more automatic 
and productive. The International Labour Office reported in 1937 
(p. 495) that ^an employee addressing envelopes by hand could 
not do more than 500 in a day's work; a hand- worked addressing 
machine can print 1,000 addresses in an hour, and the number rises 
to 1,500 for machines worked by the foot, and 2,000 for those actu- 
ated by electric motors, or even 10,000 in the case of special work 
for which the machine has been prepared." Considerable progress 
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had been made in combining office machines in fairly compact 
electrified systems to perform more complicated functions. At the 
1934 office equipment manufacturers' show in New Yo-k, IBM 
offered a new check proofing machine for banks {Business Weeky 
October 20, 1934:14): 

The operator runs an adding mechanism with her right hand. 
Her left controls 24 sorting keys for alphabetical division, clearing 
house bans, and other classifications. After recording the amount 
of each check, she presses one of the 24 keys and drops the check 
in a slot. The checks come out sorted in 24 bundles. A master 
tape gives a complete listing with code designation opposite the 
amount. 

Remington Rand offered a "central records controP system to de- 
partment stores, which combined the dial telephone, punch card, 
and tabulating and adding machines. In 1935 National Cash Reg- 
ister sold a machine that "would perform all the bookkeeping 
required under the new Federal Home Loan Act," and in 1936 
Burroughs and Monroe offered special payroll machines to accom- 
modate new social security legislation {Business Weekj October 
24, 1936:16). 

By the 1920s, a handful of large diversified office machine 
companies had been created by merger or acquisition and dom- 
inated the industry until the 1950s: Ad ressograph-Multi graph. 
Burroughs, National Cash Register, International Business Ma- 
chines, Remington Rand, and Underwood Elliott Fisher. While 
all firms showed a drastic decline in sales in 1931, by 1935 the 
industry had regained its highs of the 1920s and saw record profits 
in 1937 and 1938. The year 1941 was a banner one, and office 
machine firms received handsome war contracts because of their 
fine machine-tooling capacities. Many of them made war materi- 
als such as bomb sights and rifles as well as office machines. The 
war spurred demand for more diversified and sophisticated ma- 
chines as the size and complexity of institutions and their functions 
grew; most new developments in technology were commissioned 
and financed by the federal government. The government literally 
devoured most office machines for its agencies and war-related 
industries during the war {Fortune, August, 1944:127-132, and 
December, 1944:150-^134, 194^-196). 

Soma (1976) argues that all the technology needed to create 
the digital computer was available by WWI, but that no one in 
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government saw the need to provide massive funding for its re- 
search and development until WWII. While his assumption that 
government capitalization of computer research was inevitable is 
somewhat perplexing, it points out how important government pa- 
tronage of the office machine industry was and continues to be. We 
might add that the growing size and complexity of both business 
and government in the 1940s r..ade it inevitable that computers 
would be used if produced. The development of office machine 
technology responded to demand for machines more than inven- 
tions influenced demand. As Mills (1951:193) argued, machines 
were mass manufactured because they complemented the chang- 
ing social reorganization of the office: "Thus machines did not 
impel the development, but rather the development demanded 
machines, many of which were actually developed especially for 
tasks already socially created." 

MECHANIZATION, FEMINIZATION, AND 
SCIENTIFIC MANAGEMENT 

Substantial numbers of women began to work in bookkeep- 
ing departments in the decade before WWI. Some had studied 
in business schools, were hired with the title of bookkeeper, and 
held jobs comparable to those of men. But most were specifi- 
cally hired to use office machines. Women and their machines 
sometimes replaced men. Edward Page (1906:7683), a dry goods 
jobber, instituted the use of carbon forms, loose-leaf ledger sheets, 
a vertical file, a typewriter, and some computing machines in his 
office at the turn of the century. Six male clerks were replaced by 
one billing clerk and a ''girl who sits at a desk with a comptometer 
and an arithometer. She adds the yards on the comptometer and 
then extends the bills on the arithometer, and does the work of six 
men with great ease." 

In a scientific management text from 1914, one expert (Ban- 
ning) titled his chapter ''Machines instead of Clerks" and gave 
a number of examples of how women machine operators might 
replace male hand clerks. In the payroll department of one manu- 
facturer, it had taken six clerks two days to compute the payroll. 
Two women using calculating machines could do the same work in 
the same time with fewer errors. Felt and Tarrant reported that a 
Kansas City steel firm had eliminated the jobs of three men in the 
estimating department by installing a woman machine operator 
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(Jadden, 1914:85). One promoter of business machine products 
(Beach, 1905:8) reminded his readers that "girls" were perfectly 
capable of using the new machines and could be "employed at a 
comparatively small compensation.^ 

We do not know how many male clerks lost their jobs as women 
machine operators replaced them, but given the labor shortages of 
the teens and the explosion of clerical work tasks, it is more likely 
that men were simply moved to other positions. Many women 
machine operators were being hired to fill new jobs created by the 
introduction of machines to accomplish new tasks. Murolo (1982) 
found that the first womem to be hired by Aetna Life Insurance 
Co. was a telephone operator in 1908, but she was joined by 35 
temporary femade employees who came to work Hollerith machines 
in 1911 for a study of mortality statistics. Three stayed on as 
permanent employees but were asked to use the back elevators so 
they would not be seen by the company president, who did not 
approve of women working in the insurance business. Although 
the number of women working at Aetna had grown to 150 by 
1916, they remained in sex-segregated typing, filing, and machine- 
operating departments until WWI. 

The boom in business, finance, and trswie during WWI, com- 
bined with a general labor shortage, meant that many of those 
who remained resistant to women clerks had to give in to the 
modernizers. One study found that the large increase in female 
clerks in Ohio between 1910 and 1920 was almost entirely due to 
hiring during the war (Rotelb, 1977:210). F.W. Rowland (1933, 
no. 61:3, in Office Management Series, 1967) of the Lincoln Insur- 
ance Co. recalled that during WWI office managers "... were 
called upon to organize ... a rapidly increasing volume of busi- 
ness with male members of our staflF leaving for the service in 
ever increasing numbers. We advanced junior clerks to positions 
of responsibility and trained large groups of girls to perform du- 
ties formerly considered as strictly male jobs.^ At Aetna women 
now worked in departments with men, and by 1922 44 percent of 
the home office was female (Murolo, 1982). The Women's Bureau 
(Erickson, 1934:16) found that the use of female bookkeeping ma- 
chine operators in banks became general practice during the war, 
and by its end women were "entrenched as bookkeeping m2u:hine 
operators on customer accounts and other applications of listing 
and balancing.^ 
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Office machine companies urged businesses to buy their ma- 
chines and avoid wartime labor supply problems by training wom- 
en to use them. They claimed their products were so easily op- 
erated that even those with no previous bookkeeping training 
might be put to work. "Uncle Sam took my experienced clerks. 
In their place I have willing workers but INEXPERIENCED. So 
I must have simple office m£M:hines . . . inexperienced operators 
soon become lightening fast on the 10-KEY DALTON." The same 
machine promised to "substitute woman-power for manpower; . . . 
with little pr£u:tice a girl . . . does the figure work of three or more 
experienced men." Burroughs announced that "anyone who can 
read can post ledgers with a Burroughs Automatic Bookkeeping 
machine," and by 1925 the pretty "Monroe girl" was routinely 
used to advertise the company's adding machine in a way which 
suggested women were firmly entrenched at calculating machines: 
"The Monroe girl turns out more figure-work in a day's time, 
smoothly and pleasantly. Monroe simplicity and lightening speed 
keep her work moving rapidly, without mental or physical effort. 
Any girl in your office can be a Monroe girl if you provide a Monroe 
Adding Calculator' {System^ July and November, 1981:endpieces; 
January, 1925:79; September, 1925:316), 

Banking, insurance, manufacturing firms, public utilities, and 
conpumer services all experienced expansion in the 1920s, but they 
also faced declining margins of profit. Mergers and acquisitions 
increased the size of economic institutions and while grumbling 
over the cost of clerical costs continued, it became obvious to ex- 
ecutives and office managers alike that the more complicated the 
business, the larger the clerical staff it required- "Overhead," the 
bane of those who sought higher profits, grew dramatically during 
the 1920s as office staffs and departments mushroomed (Melman, 
1951). One way to keep costs down was to hire women; they 
cost substantially less, particularly if given job titles which didn't 
connect them to bookkeeping. One employer tersely informed the 
Women's Bureau (Erickson, 1934:34) that he had hired women to 
replace male ledger clerks because the same volume of business 
could be produced at "a lower unit cost. Women [were] paid less 
than men so cost (was] reduced." Another way to cut costs was 
to apply scientific management principles. So likely were mecha- 
nization, feminization, and scientific management to be applied to 
office work together in the 1920s that we think of them as being 
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inherently linked, or even causing one another. We should keep in 
mind, however, that these are three separate processes. 

Scientific management experts repeatedly argued there was 
no reason why the office could not be a factory. Streamlined 
and rationalized, the office assembly line might be as efficient 
as its manufacturing counterpsurt. There were important areas of 
resistance to scientific management in the office; executives, super- 
visors, male clerks, and private secretaries resented measurement 
and rationalization of their jobs (Davies, 1982). But young women 
who had never worked before could be placed at machines, stop- 
watched, and encouraged to work even faster through bonus plans 
and as a condition of continued employment. 

Bookkeeping, billing machine, and comptometer operations 
were perfectly suitable to the drive system, including time and 
motion studies, bonus plans, and assembly-line production. Man- 
a^rs had pretty much achieved the fine art of this labor process by 
the 1920s and had put it to use extensively in department stores, 
utilities offices, insurance firms, and large banks. The Milwau- 
kee Electric Railway and Light Company reported in 1930 that it 
had doubled its billing production by measuring tasks and using 
wage incentives. "Each bill necessitates about 35 key and motor 
bar strokes which means that in addition to striking 116 keys per 
minute, the operator must insert and remove the bill, insert and 
remove proof sheets, turn meter records, obt2tin and return stacks 
of biUs as well as take personal time. The best operator averages 
4.5 bills per minute, about one bill every 13 seconds, 8 hours a 
day, 5.5 days a week.** Sue machine billers could produce 230,000 
bilk a month, or an average 200 bills an hour each (Seybold, QMS 
#54, 1930). 

Other applications of scientific management included central- 
izing departments and creating stenography, typing, and com- 
puting pools. In 1927 the Roxana Petroleum Co. moved all its 
transcribing, filing, figure work, and recording personnel to one 
floor, from which they served 15 departments. Roxana began 
with the computing machine operators, and then moved on to 
the transcribers, wherein lay the "greatest resistance.^ By mea- 
suring work, using time charts, deducting errors from bonus pay- 
ments, and providing intense supervision, the clerical staff pro- 
duced nearly twice as much work with half as many people and 
saved the company $32,000 in salaries (Jones, 1928). 
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While it b dangerous to conclude overwhelmingly that the 
first women office workers who used these machines enjoyed doing 
so, impressionistic evidence indicates that at least some did. G.M., 
who went to work at the Rhode Island manufacturing firm Brown 
and Sharpe in 1913, used a comptometer in the cost-accounting 
section. "The section I was in had to check requisitions, and then 
add them and get a total. Then you had to post them and check 
your total. And stamp your initials. If you made more than one 
mistake, you were called down. But I liked it— to be able to do 
your day's work and feel that you had done it good.^ Since she 
was paid on a bonus plan she tried to work up to as much speed 
as possible. She recalled that it was important to keep your hand 
on the lower part of the machine to save time, "so we seldom used 
a 9, or an 8, we'd just press 4 twice." She was so valuable an 
employee she worked for 2 years after her marriage in 1916 and 
was later sent by the comptometer people to several other firms 
to teach the use of the machine for inventory and payroll systems 
(Rhode Island Working Women, 1981). 

At Roxana Petrolemn, managers claimed that the 50 percent 
of the women workers who survived centralization came to enjoy 
the new methods of work. By working together instead of for 
individual bosses, the workers enjoyed a "spirit of teamwork and 
competition.** The new system allowed "girls" with particularly 
strong skills to shine because speed and accuracy were the basis of 
rewards instead of "personality factors." Finally, they were doing 
the work they had actually been hired to do, "where formerly they 
were doing considerable office and errand boy work for members 
of the staff" (Jones, 1928). 

The depression offered many office managers incentives to fur- 
ther mechanize and rationalize their offices. Certainly feminization 
also continued, but the desperate need of men for employment may 
have mitigated this trend somewhat. Managers did admit that the 
high rates of unemployment between 1931 and 1933 had allowed 
them to permanently eliminate older male salaried workers and 
replace them with younger ones, many of whom were female. 
Business Week reported in 1936 (May 16:18-20) that the highest 
number of jobs available were for bookkeeper-stenographers and 
bumness machine operators, and that for every 13 women seeking 
work there were nearly 30 men. 

While many marginal firms either went out of business or were 
forced to rely on improperly trained bookkeepers and antiquated 
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machinery, larger and more stable ones probably modernized their 
bookkeepmg systems for the first time. The Pierce School of 
Business Administration found that 14 of 59 financial companies 
they surveyed m 1931 had begun to take additional steps to cut 
office costs, including time and motion studies and the "use of new 
office equipment, such as dictaphones and bookkeeping and billing 
machmes'' (Monthly Labor RtvieWyOciohex y 1931:1058). A similar 
survey oiZQO companies employing 35,000 office employees in 1936 
showed "a pronounced increase in the use of plans for measurement 
of production and wage incentives during the depression" (Stivers, 
1936, no.76:6 in Office Management Series, 1967). Complaints 
about both mechanization and speed'-up were a conmion theme 
in office worker union literature of the period (Pell, 1937; Strom, 
1985). 

WOMEN OFFICE WORKERS: 
HOW 'MANY IN WHAT JOBS? 

It is difficult to learn very much about the sexual division 
of labor in financial record keeping from the published census 
figures. The census figures show a steady mcrease in the pro- 
portions of women bookkeepers and business msurhine operators 
after 1910. But they also seem to show that women did not enter 
financial record keeping as rapidly as they did typing and stenog- 
raphy. Careful analysis of the subjective criteria used to identify 
and classify the clerical occupations in the census, the data them- 
selves, and other information regarding job classification leads 
us to two somewhat different but not contradictory conclusions; 
women were under reported in financial record keeping jobs, and 
men continued to work in bookkeeping long after they left other 
clerical occupations. The entry of women into bookkeeping, in 
contrast to some ether kinds of jobs, did not initially seem to lead 
to total feminization. 

In all likelihood more women were performing accounting, 
auditmg, and bookkeepmg fiinctions than indicated by the census 
records. First, as Conk (1978:78) notes, "census statisticians could 
not analyze, except in a very general way, the changes going on 
inside the factories, offices^ shops and corporations where people 
were occupied." Occupations held by women, inunigrants, and 
minorities in general received very little scrutiny and were far more 
likely to be listed as large aggregates than were occupations held by 
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white native-born men. In the years when the clerical occupations 
were changing more rapidly than occupations in other sectors, 
most of the attention of the census takers went to differentiating 
the trades, manufacturing jobs, and the professions. 

Second, the methods actually used by the Census Bureau may 
have distorted the data, especially for women and blacks. Ed- 
wards, director of the Census Bureau from 1910 to 1940, routinely 
instructed census clerks to reclassify individuals who did not fit 
into preconceived categories and to "make use of supplemental in- 
formation on the census form" to change the respondent's original 
designation of her or his occupation. Conk (1978:144) concludes 
that 

there are serious questions about the extent to which Edwards 
and the census classifiers relocated women, blacks, and young 
workers from one occupation to another because such occupations 

were Very unusual* for these groups If there were, for example, 

blacks and women in skilled trades or high status occupations, the 
census data would tend to obscure them. 

Third, since published census figures did not differentiate 
accountants and auditors nor move them into the professional 
category until 1950, and since most of the professional white- 
collar workers were men, even the actual census data showed that 
women made up a larger percentage of bookkeepers than the earlier 
printed aggregate categories had implied (see the disaggregation 
of accountants and bookkeepers in Table 1). * 

Fourth, it also seems likely that many women who used book- 
keeping and billing machines were listed as typists or secretaries 
since their machines incorporated typewriter mechanisms. But 
they were likely to be working in bookkeeping, purchasing, billing, 
sales, or accounts receivable departments, and were part of the 
bookkeeping process. While machine operate .•s were placed in a 
separate category of clerical work in 1930, the relatively small to- 
tal of them compwed to workers in other categories suggests that 
only those strictly designated as "machine operators" by employers 
were so listed. It is also possible that some workers preferred to be 
thought of £is clerks instead of machine operators and so reported 
themselves as clerks to the census takers. Nearly all bookkeepers, 
stenographers, and typists used machines but were not generally 
listed as machine operators. 

Finally, there is the rapidly and suspiciously growing category 
of "clerical and kindred workers not elsewhere classified." As the 
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TA B' E 1 Numbers of Employees for Selected Clerical and Office Work 
Professions, 1900-1950 (in thousands) 
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22.9 


39.2 


118.5 


191.6 


238.0 


390.4 


VfXalC 


21.5 


35.7 


105.1 


174.6 


218.3 


332.6 


r ernaie 


1.4 


3.6 


13.4 


17.0 


19.7 


57.8 




232.0 


446.8 


615.5 


738.2 


731.1 


993.5 


Male 


159.3 


263 .S 


269.8 


272.5 


218.4 


217.5 




79 7 


lOO.O 


7 




4^2.8 


776.0 


Stenographers/typists 


lo4.U 


Oof .u 


f oo.u 


1 nQ7 n 


1 223.2 


1 660.7 


Male 


38.0 


86.0 


80.0 


66.0 


' 81.3 


' 92.4 


Femalo 




OXX.VJ 


706.0 


1,031.0 


1,141.8 


1,568.3 


Office machine 














operators 


n.a. 


n.a. 


n.a. 


38.1 


66.1 


149.6 


Male 


n.a. 


n.a. 


n.a. 


5.4 
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3,177.5 


classified' 


234.7 


654.3 


1,323.3 


1,680.5 


2,026.1 


Male 


223.8 


678.5 


990.0 


1,260.7 


1,289.9 


1,628.1 


Female 


10.9 


75.8 


332.4 


419.9 


736.1 


1,54^.4 



-For 1900-1920 includes office machine operatorf>, dispatch a, bank 
tellers, shipping and receiving clerks, and clerical and kindred workers. 
For 1930 includes all of the above except office Machine operators. For 1940 
and 1950 includes all of the above except office machine operators and 
shipping and receiving clerks. 



SOURCE: Kap n and Casey (1958). 



data in Table 1 indicate, women began as about 4 percent of all 
these workers in 1900 but were nearly 50 percent of them by 1950, 
and by 1950 so many women clerical workers were in this catch-all 
category they nearly equaled stenographers and typists. What 
jobs they did in the oflSce often remained unclear, although they 
must often have been using office machines other than typewriters. 
A survey of large offices in 1930-31 by the Women's Bureau led 
Erickson to conclude (1934:5): 

In today's offices with fifty or more clerical workers the book- 
keeping and letter writing activities frequently are overshadowed 
In the number employed by those engaged on the details of han- 
dling advertising, sales campaigns, market and credit analyses and 
collections, involved statistical and financial reports of costs, and a 
variety of other recording activities. The extent of these new office 
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activities and the policies and practices naturally vary markedly 
and are quite unstandardlsed, so It Is only to be expected that 
job terminology for occupations Is Indefinite and not comparable 
from office to office. The duties of secretaries, typists, and machine 
operators vary considerably, and wlen an attempt Is made to clas- 
sify the work of most of the other office employees for analysis the 
variations seem to be legion. 

The institution of personnel offices in many large businesses 
in the late teens and early 1920s made job classification and de- 
scription an issue in the private sector as well as the public. Office 
management mag?izines began to print growing numb'^rs of articles 
on the "science" of job classification in the 19208. Most of these 
classifications placed clerical workers using machines throughout 
the spectrum of "unskilled" and "skilled" jobs. Inexperienced 
machine operators (usually bookkeeping, billing, and keypunch 
workers) fell at the bottom of the hierarchy, while steno ma- 
chine operators, stenographers, comptometrists. and typists were 
in the middle. Bookkeepers, cost clerks, statisticians, and some 
secretaries and stenographers ranked near the top, just b neath 
managers and executives. A Women's Bureau survey of oiiices in 
major cities in 1930 (Erickson, 1934) showed that women were em- 
ployed in all of these occupations and were as likely to be machine 
operators or general clerks as they were stenographers and typists 
(see TaMe 2). 

Although the job titles used in business and listed in the Dic- 
tionary of Occupational TitUa^ (U.S. Department of Labor, 1939) 
were more accurate and more narrowly defined than those listed 
in the Census, these job classifications, like those of the Census 
Bureau, suffered from ambiguity and sex-stereotyping. Most office 
workers used machines, yet some were "operatives," some were 
"clerks," and some were "bookkeepers." Most of these workers 
were women. The tendency to assign women to certain job cate- 
gories and not to others lent the manual and nonmanual dichotomy 



The Dictionary of OccupaHond Titleiy developed by the United States 
Employment Service and first published in 1939, listed hund^nds of clerical 
occupations, mary of them requirmg use of the business machines that had 
been developed since 1890. These occupation titles and definitions were based 
on observation of workers in their places of employment and augmented by 
information from 6,500 employers, trade associations, labor unions, and civil 
service commissions. Accountants and auditors were listed as "professionals 
and managers'*; the Cen**na did not move them to a separate category from 
bookkeepers until 1950« 





TABLE 2 Percentage Distribution for Employment of Women in Offices in Seven Cities- in 1930 
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0.4 
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1.3 


Other^ 


0.6 
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1.0 


0.2 


0.2 


Total- 


99.9 


100.1 


100.2 


100.1 
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^New York, Hartford, Philadelphia, Atlanta, Chicago, Des Moines, St. Louis. 
^Publishing houses included in total but not listed as a column, 
^n eludes some chain stores. 

^his small group comprises professional and semiprofessional women such personnel directors, underwriters, and the like. 
"Numbers do not add to lOO.O because of errors in rounding. 



SOURCE: Erickson (1934). . . 
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a kind of sexual character, which also reflected the job classifiers' 
and census takers' disinterest in the actual qualifications of and 
skills performed by women workers. So many women had the skills 
and qualifications necessary for office work, and they were quite 
early on taken entirely for granted. Neither job titles nor pay 
scales adequately reflected them. 

Leffingwell revealed much of this unintentionally when he ar- 
gued in 1917(p. 125) that clerical jobs should be closed to working- 
class women because "to be a good stenographer . . . requires a 
much higher grade of education than many of them possess. The 
stenographer must be able not only to run a typewriter, but also 
to spell and use the English language better, as a rule, than her 
employer. . . Conveniently for employers, these attitudes co- 
incided with an overwhelming tendency for women of all ages 
and classes to seek clerical work, partly because office work had 
status and prestige, because other jobs were not open to women be- 
cause of discrimination, and because wages in office work remained 
relatively attractive compared to other kinds of employment for 
women, even though these wages were lower than those of men 
doing comparable work. 

stratification in the office 
Marital Status, Class, and Race and ethnicity 

Before WWII clerical workers were overwhelmingly young, 
and younger than women in other occupations. Most firms had 
rules against hirmg married women, and the Women's Bureau 
survey of 1930 (Erickson, 1934) found more married women re- 
porting discrimination in office hiring than in any other line of 
work. Durmg the 19203 larger numbers of women began to stay 
in clerical jobs after they were married. Coyle (1929) argued that 
some women had begun to hide their marriages from employers to 
keep their jobs. Some management experts suggested that there 
were no longer real barriers to married women working except 
custom and tradition (Leffingwell, 1934, no. 62, m Office Man- 
agement Series, 1967), but there was considerable public pressure 
from legislators, the media, and the general public for both pub- 
lic and private employers not to hire married women during the 
depression. Nonetheless, the number of married women clerical 
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workers increased, as did the number of married women work- 
ers in gener2Ll. As late as 1941 three-fourths of all women office 
workers were single, but as the labor shortages of WWII began to 
be felt, most managers dropped strictures against married women 
with little reluctance (Niles, 1944, no. 96, in Office Management 
Series, 1967). 

Jobs for women clericals between 1910 and 1930 were designed 
for white women with some high school education. Certainly in 
the early years the high school education requirement was also 
intended to exclude working-class women and irmnigrants from 
the office. But inexpensive business schools began to offer business 
training by the turn of the century, and working-class parents 
who were able to send daughters to these schools were able to 
place them in offices. While there were fewer foreign-born women 
in clerical jobs than in other nonagricultural occupations, there 
was a higher number of native-born white women with foreign- 
born parents. In 1910 these women were nearly 41 percent of all 
clerical workers; native-born women with native-born parents were 
52 percent. About 7 percent were foreign-born (Rotella, 197"/). 
Leffingwell complained in 1917 (p. 125) that the "profession'' 
of stenography w£is already attracting the sort of women who 
devalued the office atmosphere. 

One trouble with the typewriting ^^rofession* is that some of 
the mail order houses have so standardised the work that any girl 
who can read can learn to type off form letters and do addressing 
and fill in work. This tempts many girls to enter the field, and after 
a year or so . . . they consider themselves fit for higher position. 

Despite Leffingwell's distaste for the policy, employers by the 
1920s were consciously seeking working-class women to use office 
machines in departments which had been subjected to principles 
of scientific management. The Curtis Publishing Co., a pioneer 
in such techniques, reported that it had recruited ledger clerks 
to use Elliott Fisher bookkeeping machines (Morgan, 1925, no. 
6:9-10, in Office Management Series, 1967): "We seek girls of 
seventeen yeaxs minimum age, at least two year's high school or 

its equivalent We prefer inexperienced girls and those who have 

some economic incentive to work as we have found they make the 
steadiest workers and we select from our recruits what we cleissify 
as the semi-dependeni applicant, that is, the girl who is partially 
or wholly dependent on her earnings for her livelihood." Cheney 
Brothers, a New England silk mill which had been one of the first 
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manufacturing firms to Taylorize, reported that it preferred to 
recruit women clerical workers from inill employees, and by 1923 
had **promoted" 72 percent of its office staff from "minor mill 
positions." Only 14 percent of the office staff were foreign-born, 
but nearly 64 percent were American-born of foreign parentage, 
and 20 percent came from southern or eastern European ethnic 
groups (Lamb, 1926, no. 21, in Office Management Series, 1967). 

More than half of Murolo's (1982) sample of women working 
at Aetna Life Insurance Co. between 1924 and 1930 were daughters 
of blue-collar men. Aetna's office management specialist, Marion 
A. Bills (1929, no. 44:17, in Office Management Series, 1967), said 
that it was easier to both hire and keep women office workers in 
towns with large numbers of manufacturing workers: "We studied 
the occupations of the fathers of all our people who were with us at 
a certain time, and also those who left us within five or six years. 
We found that if you rated these occupations from day laborers 
up to professional men, the chance of the person remaining with 
you increases as the social standing of the fathers' occupations 
decreased." 

Of the tiny percentage of minority women working in clerical 
jobs (about 0.7 percent of the total by 1930) nearly all worked in 
businesses owned by Afro- Americans. Jones (1985:179) found that 
Montgomery Ward, a Chicago-based mail order house, was the 
largest employer of Afro- American clerical workers in the United 
States, with 1,050 of them on the payroll in 1920. But a 1930 
survey of offices in Chicago and Atlanta found not a single inci- 
dence of white and black women working together in the same 
office. Black women clericals were generally older, more likely to 
be married, and received lower wages than other clerical workers 
(Erickson, 1934). 

The growing incidence of high school education in the 1920s, 
along with vocational education in a business curriculum for most 
high school girls, created unlimited supplies of trained white work- 
ers for offices until WWII (Davies, 1982; Rotella, 1977). Weiss 
(1978:73-75) found that as early as 1915 more students were be- 
ing educated in commercial courses in public high schools than in 
business colleges, and that by 1924, 66 percent of those enrolled in 
commercial courses in high schools were women. Discrimination 
against women in other kinds of education and training programs, 
the refusal of many middle-class parents to invest in college educa- 
tions for daughters, a>;d the desire of many working-class parents 
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to get their daughters out of factories and into oflSces meant that 
most women had little alternative to oflBce work. The economist 
Paul Douglas argued flatly in 1930 (p. 366) that the high schools 
"primarily served to recruit juveniles for clerical work." The im- 
portance of high school for nearly everyone cannot be underesti- 
mated, for it greatly expanded management's control in the in- 
dustrialized countries over both industrial and clerical workers; 
even partial high school education conveyed a set of basic skills 
that made many workers interchangeable. As Lockwood (1958:37) 
says, "universal public education meant that every literate person 
became a potential clerk." 

While the employment of clerical workers continued to increase 
steadily over the course of the twentieth century and to increase 
more rapidly than employment of industrial workers, the number 
of women and men seeking clerical employment increased at an 
even greater rate (International Labour Office, 1937). As early as 
1928 there were three to five clericals seeking jobs for every one 
available in New York State, a greater disparity than in any other 
occupation (Coyle, 1929:187). 

The crisis of women looking for clerical work, which was al- 
ready serious before the depression began, became more acute by 
1933 as many middle-class women and men, who were trained 
in the professions, sought clerical work because they were unable 
to find jobs as teachers, librarians, or editors. The competition 
became even more acute as more married women were looking for 
work. Many working-class women who could type or keep books 
were forced to work in manufacturing, restaurant work, or domes- 
tic service. Black women, who had always found that work in 
offices and most factories was hard to get because of racial dis- 
crimination, now faced competition from white women for even 
the lowest-paying jobs. The New York Employment Service re- 
ported m 1934 that one out of three women applying for work was 
a white-collar worker but only one out of eight got a white-collar 
job (Pell, 1937:8). In Philadelphia office workers were the fourth 
largest group of unemployed workers registered at the State Em- 
ployment Office in 1933, and through 1936 were "one of the most 
numerous classes on the rolls" ( Women *s Bureau, U.S. Department 
of Labor, 1942:6). 
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Wages and Clerical Work 

One of the most important consequences of the rising literacy 
of the work force and the feminization of the ofiRce was a steady 
lowering of clerical wages compared to those in manufacturing. 
Male clerks particularly lost ground. Douglas (1930:363-366), 
after taking the rise in the cost of living into account, found that 
while all wage earners in manufacturing earned 29 percent higher 
wages in 1926 than they had in 1890, all salaried and clerical 
workers earned only 3 percent more. Certainly women clerks 
earned far less than male workers in industry and substantially 
less than the average male wage earner. Until WWII, however, 
they were likely to earn more than women in manufacturing jobs. 

In his study of the male-female earnings differential in clerical 
work between 1880 and 1970, Niemi (1983) found that "male 
earnings levels consistently exceeded female earnings levels." As 
clerical occupations became more feminized the gap between men^s 
and women's salaries within clerical work narrowed from a range of 
25-45 percent in the early twentieth century to a 15 to 20 percent 
gap in the 1960s and 1970s. At the same time, clerical wages were 
falling relative to nonclerical wages. 

From a working-class or middle-class woman's (or her family *s) 
point of view, the salaries paid for ofiRce jobs must have looked 
good, even with the stagnating wages of the 1920s and 1930s, 
and may partly explain why so many women were still looking 
for ofiRce jobs before WWII. Since some high school W2us now 
compulsory for everyone, a daughter could receive free business 
training and move right into an ofiRce job, where she made higher 
wages than women in any other line of work except the professions. 
Moreover, if she could advance into the middle ranges of clerical 
work — stenographer, bookkeeper, statistical clerk, or supervisor, 
for example — she could earn more than most other working women 
and even as much as some men (see Table 3). 

As clerical wages increased somewhat during the 1940s, these 
perceptions of women's clerical jobs continued, and with good rea- 
son. The Census of 1950 still showed that median yearly incomes 
for women clerical workers put them closer to managers, propri- 
etors, and professionals of the same sex than any other occupation. 
And while female professionals, who needed to invest in expensive 
college educations to obtain jobs, made 65 percent as much as 
men in a similar category, on average women in clerical positions 
earned 71 percent as much as their male counterparts (Table 4). 
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TABLE 3 Average Annual Earnings of Clencal Employees Who 
Worked 48 Weeks or More in 1939, by Occupation— Philadelphia 



Occupation Women Men 



Special office workers 


$2,010 


$2,704 


Rate clerks 




2,280 


Secretaries 


1,469 


1,920 


Bookkeepers, hand 


1,446 


2»016 


Audit clerks 


1,413 


2,099 


Cashiers, tellers 


1,412 


2,231 


Bond, security, and draft clerks 
Clerks, n.e.c.,- public utilities 


1,404 


1,716 


1,360 


1,948 


Renewal clerks 





1,926 


Statistical clerks 


1,332 


1,989 


Cost and production clerks 




1,791 


Payroll clerks^ timekeepers 

Clerks, n.e.c.,- Hnance and insurance 


1,227 


1,561 


1,225 


1,415 


Stenographers 


1,223 


1,463 


Accounting clerks 

Clerks, n.e.c ~, federal and state government 


1,213 


1,667 


1,202 


1^38 


Claims examiners, adjusters 


1,190 


1,931 


Billing machine operators 


1,183 


1,583 


Actuarial clerks 


1,181 


1,209 


Bookkeeping clerks 


1,171 


1,467 


Billing, statement, and collection clerks 


1,169 


1,701 


Bookkeeping machine operators 


1,169 




Tabulating machine operators 


1,161 


1,552 


Calculating machine operators 


1,151 


1,508 


Dictating machine transcribers 


1,147 




Order and shipping clerks 


1,144 


1,585 


Keypunch operators 


1,106 




Telephone operators 


1,095 




Receptionists 


1,061 




Duplicating machine operators 


1,060 


1,290 


Typists 


1,058 


1,384 


File clerks 


1,054 


1,355 


Credit clerks 


925 


1,612 



^ot elsewhere classified. 
SOURCE: Women's Bureau (1942). 
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TABLE 4 Median Yearly Income for Non-Farm Workers Working 50-52 
Weeks/Year, 1949, by Occupation 



Ratio of 

Women'8 Income 



Occupation 






to Men's Income 


Men 


Women 


(percent) 


Professional and technical 


$4,030 


$2,600 


64.5 


Managers, ofHcers, and proprietors 


4,327 


2,536 


58.6 


Clerical and kindred 


3,136 


2,235 


71.3 


Sales 


3,270 


1,632 


49.9 


Craftsmen, foremen 


3,378 


2,265 


67.1 


Operatives 


2,924 


1,920 


65.7 


Laborers 


2,366 


1,900 


80.3 


Service workers 


2,405 


1,137 


47.3 



SOURCE: Kaplan and Casey (1958). 



THE LIMITS OF RATIONALIZATION AND 
THE ISSUE OF UPWARD MOBILITY 

Not all the new jobs for women in clerical work were for 
standardized use of busmess machines. A 1927 survey of the sex 
of workers managers preferred for certain jobs found that while 
men were strictly preferred for shipping clerks and timekeepers, 
and women for typists, stenographers, file clerks, and bookkeeping 
machine operators, either men or women would be hired as ledger, 
payroll, and statistical clerks or as bookkeepers (Rotella, 1977:25). 
Women were also hired to supervise machine departments or steno 
pools. 

Accounting and bookkeeping functions were still growing rap- 
idly. The number of workers with the job title of bookkeeper grew 
until 1930, and from 1930 to 1940 the number of bookkeepers 
declined only slightly while the number of machine operators and 
clerical workers not elsewhere classified increased. There were 
nearly 47,000 new jobs for accountants and auditors. New urgency 
was given to more sophisticated methods of cost accounting for 
the ofiRce because of the establishment of government regulation 
and the incre«ising need to justify prices and minimize taxes. 

Scientific management planners initially wanted to create a 
sex-segregated labor force in which male professionals and heetd 
bookkeepers received salaries and female machine operators were 



er|c 



103 



90 



THE FEMINIZATION OF BOOKKEEPING 



paid on a piece-work basis. But the continuation, even growth, 
of large numbers of jobs in between these two groups, and the 
temptation to fill them with women, who were always paid less 
than men, created a more complicated labor force. G.L. Harris, 
active in the American Management Association and the author 
of a textbook on oflSce work (1935:163), noted that "expert book- 
keepers are not so much in demand, but expert billing calculators 
are. There are more opportunities for young women in the depart- 
ments than there are for men, and such young women can advance 
to responsible positions in the division.'' For many women the 
chance to work in bookkeepmg departments represented not only 
slightly higher salaries but a chance to think of themselves as "ad- 
vancing" in clerical work and even holding positions comparable 
to those of men. It is alsc important to keep in mind that while 
stenographers and typists used machines that were dbtinctly sex- 
stereotyped, both men and women used adding and calculating 
machines. And since so many educated middle-class men and 
women were unemployed and forced to take low-paying clerical 
jobs throughout the 1930s, women and men held some of the same 
jobs. 

Once women worked in jobs also held by men, they were 
likely to gain some of the job privileges and self-esteem of men, 
if not comparable salaries. These privileges might include more 
self-pacing, self-direction, and a wider variety of tasks to perform. 
The comptroller of Praton and Knight (Wibon, 1934, no. 63:18, 
in Office Management Series, 1967) argued that bonus plans were 
really only effective "when quantity is the predominanting factor" 
such as in transcribing, typing, ordering, and invoicing. For gen- 
eral accounting, sales, and cost estimating, however, "we find only 
the direct salary base is applicable." These employees "contribute 
materially to the financial success of the company . . ." and "it is 
evident that in this division quality of the work cannot be sacrificed 
to speed." Marion A. Bills of the Aetna Life Insurance Company 
(1929, no. 44:11, in Office Management Series, 1967) disagreed. 
We "find innumerable cases where people are still doing the sim- 
plest routine work . . . but whose salaries have grown by small 
increases so that they are paid two, three, and even four times 
what . . . they are worth. For example, we have the much misused 
term of ^bookkeeper.' In different companies we find bookkeepers 
who are simply posting clerks, a job which they could learn in a 
few weeks, and bookkeepers who need to be expert accountants." 
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Yet her success at implementing these ideas beyond the all-female 
departments at Aetna remained limited (Murolo, 1982). 

Prior to 1928, women clerical workers at Roxana Petroleum 
were scattered throughout various functional departments. When 
the corporation announced plans for centralizing and rationalizing 
its typing, transcribing, and comptometer operations into one 
division, both male executives and female operatives were resistant 
to the change (Jones, 1928). The men were resistant because they 
would no longer control the operations performed by the women 
clericals, and the women clericals because ^they seemed to think 
their work might be more humdrum and difficult. They felt in 
some cases that they might not be able to measure up to the 
standard and quality of work expected, that they might lose their 
freedom, that their chances for promotion would not be so good. 
. . These women workers, in other words, perceived that working 
alongside men improved their chances of securing better positions 
and working conditions. 

Managers had intended women *s office jobs to be held by 
^workers whose highest ambition will be realized when they are 
placed on your payroll as clerical workers — the kmd that can be 
depended upon to perform faithfully routine tasks day in and day 
out without thought of promotion** (Nichols, 1934, no. 65:26, in 
Office Management Series, 1967) ♦ But many women did receive 
promotions to better jobs, held more responsibility than their job 
titles indicated, and became ambitious far beyond the expectar 
tions of managers. Everyone knew, however, that there was an 
unspoken law: advancement for women stopped short of the ex- 
ecutive's door. Men, whether qualified or not, had to be the top 
managers and executives, and the shock of that reality must some- 
times have disturbed women workers. Otte management specialist 
(Barnhardt, 1933, no. 61:18-19, in Office Management Series, 
1967) worried about this problem in 1933: 

Some of my studies have revealed the extent to which firms 
employing women for doing certain kinds of clerical, especially 
secretarial work have used and promoted women so extensively 
that there is an absolute absence of men in the upper levels from 
which promotions to junior executives can be made. We checked 
the private secretaries and assistants to executives in one company, 
and found that in eighteen cases, fourteen assistants to executives 
were women who, if the executive went out of the organiiiation, 
could not be promoted. Indeed at the time of our study some of 
these women were already falling down on the job because they 
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were sure they would not be promoted and could not see why 
they should work very hard any longer. In this firm some of these 
secretaries and assistants were college-trained women, high*grade 
women. 

Both women who worked in low-paying machine operator jobs 
and women who had moved to more responsible positions re- 
mained problematic for employers. Employers complained as early 
as the 1920s about higher rates of absenteeism and job turnover 
for women than for men in office jobs. These rates reached epi- 
demic proportions in the banking industry by the late 1940s (Mc- 
Colloch, 1983). Other women expressed their dissatisfaction in 
ways that sometimes perplexed employers. One industrial psy- 
chologist (Giberson, 1939, no. 87:27, in Office Management Series, 
1967) classified "wily females" with alcoholics, psychoneurotics, 
paranoids, and other social misfits of the office. Their "devious 
natures," she concluded, were partly attributable to the fact that 
they are temporary workers frustrated by the "all-consuming mat- 
ter of pay levels." 

One question that arises here is when and how the issue of 
job classification began to emerge in management-labor conflict in 
the office. As noted above, managers in government and private 
industry both had devised job-classification schemes to facilitate 
hirmg, job placement, salary setting, and the justification of a 
multiply stratified labor system. But once jobs were classified 
and given job descriptions employees could also argue that they 
were not being paid wages conmiensurate' with their duties or 
that they should be moved to a higher job classification. There 
is some evidence that women and minorities in the expanding 
clerical labor force of the federal government of the 1930s and 
1940s, with its highly refined civil service classification system, 
were the first to use this as a tool to achieve upward mobility and 
to attack sex discrimination. When the Bureau of Agricultural 
Economics listed a new position "for men only," women workers 
protested and the designation was changed to "male or female" 
{Federal Record, Jan. 20, 1940:6). In 1941 ledger account clerks 
in the Veterans Administration won what was claimed to be a 
20-year battle to upgrade their position to a higher grade because 
"they did work which required a broad knowledge of laws and legal 
opinion governmg the accounts handled by their division." Thirty- 
one clerks, led by Mrs. Marvel Lockhart Ball, drafted their own 
appeal to the Civil Service Commission. As their union newspaper 
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explained, "the greatest significance of this decision is that it raises 
questions concerning similar type advances for thousands of clerks 
in the Government service who are doing a calibre of work far 
above their rank" {Federal Record, November 7, 1941). 

A flurry of such office workers' union activity between 1937 
and 1950 began to address the issues of job classification, possibili- 
ties of promotion, working conditions and deskilling, and adequate 
compensation for men and women (Strom, 1983; McColloch, 1983; 
Strom, 1985). These unions were crushed by employers, govern- 
ment, and rival craft unions during the McCarthy period, and it 
was not until the emergence of the civil rights movement in the 
1960s and the women movement in the 1970s that the same issues 
emerged as political and trade union causes. By then the sexual 
composition of ouice work had changed dramatically. With the 
coming of WWII, men who had been willing to take office jobs dur- 
ing the 1930s had a growing variety of occupational choices, and 
competition for managers, accountants, and servicemen quickly 
decimated many male staffs of bookkeeping departments. In the 
long run the disappearance of men from the lower levels of clerical 
work proved to be a positive development for managers because 
it saved so much money. Memagement expressed concern over 
the shrinking pool of women clerical workers, but an immediate 
solution was simply to open office jobs to married and a small 
but steadily growing number of minority women. The hiring of 
minority and married women workers allowed office employers 
to continue their major objectives in the labor management 
bookkeepmg: to steadily cheapen wages through feminization, to 
mechanize and deskill tradltionjil salaried jobs, and to raise the 
productivity of office staffs by reducing the number of privileged 
males. 

As the number of married women — now likely to be in jobs 
for many years at a time— and the number of single middle- 
class college women — unable to enter the professions because 
of discrimination — increased, managers apparently imposed new 
forms of segmentation on the office in the 1950s. While male ex- 
ecutives and top-level managers were still there to oversee things, 
older women may have more and more been asked to supervise 
young women and middle-class white women placed in more pleas- 
ant jobs. Minority women may have more frequently been assigned 
to machine operators jobs. There is every reason to believe that 
this pattern of segmentation still largely exists. What obstacles it 



ERLC 



94 



THE FEMINIZATION OF BOOKKEEPING 



presents to worker solidarity is something that warrants further 
investigation. But it should have come as no surprise that when 
more mass*based union movements appeared in the 1970s they 
emphasized higher wages, upgraded and fuller job classifications, 
adequate working conditions for machine operators, an end to 
sex discrimination, and the important connections between all of 
these. 
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New Technology and Office Tradition: 
The Not-So-Changing World 
of the Secretary 



Mary C. Murphree 



THE NEW TECHNOLOGY AND THE SECRETARY 

Electronic word and data processing — a multibillion dollar 
business made possible by the invention and mass production of 
the microchip — is invading the American office. Few work envi- 
ronments are immune to the temptations of the fast, cheap, and 
effective automated office equipment now available. Organizations 
ranging from Fortune 500 corporations, law and accounting firms, 
public agencies, hospitals, and universities to small businesses and 
professional partnerships are experimenting with datar and word- 
processing equipment on a scale scarcely imaginable 10 or even 5 
years ago (U.S. Congress, Office of Technology Assessment, 1985). 

The emergence of the modern office a century ago, its techno- 
logical evolution to mid-century, and even its impact on women's 
employment have been documented by historians (Baker, 1964; 
Davies, 1982; Oelrich, 1968; Lockwood, 1958). The current phase 
of technological revolution, particularly its effects on American 
office workers, calls for further documentation. 

This paper examines the impact of office technology on the 
secretarial occupation. It analyzes how the current revolution in 
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office organization intersects with changes in secretarial attitudes 
and demographics and with an office culture traditionally based on 
gender. It argues that the persistence of patrimonial authority in 
secretary-boss relations, combined with new staffing ratios (when 
each secretary is assigned to work for more and more bosses), 
determine — to a far greater extent than technology itself — the 
work life of the word-processing secretary. 

History teaches us that technologic^ change — whether in the 
form of the steam engine, electricity, or the automobile — never 
occurs in a vacuum and that its effects on social organization 
cannot be understood as random or idiosyncratic events. Nor are 
its costs and benefits shared equally by all members of society. 
Rather, much of industrial history depends on the interaction 
of technology with prevailing social, demographic, and political 
conditions in a particular era. The introduction of word eind data 
processing into the office of the 1980s, and its lmp^ci on the 
secretary, is no exception. 

Although there is no one way to define the word "secretary," 
particularly in this period of transition or "shakeout," I use a 
definition that relates both to the social characteristics of the job 
(e.g., the authority or superior-subordinate structure) and to the 
tasks characteristic of the job (e.g., the division of labor). My fo- 
cus will be entirely on what I call the "word-processing secretary." 
This is a clerical person working on a decentralized microcom- 
puter or terminal who is formally assigned as support staff to one 
or more principals, with whom she is in daily personal context 
and for whom she performs some combination of clerical tasks 
(e.g., text and data entry, editing, filing, copying, or stenography) 
and administrative or managerial services (e.g., gatekeeping, co- 
ordinating, planning, letter drafting). Such a secretary is distinct 
from a word-processing operator who works at a video display ter- 
minal (VDT) in a large, centralized facility and who is exclusively 
charged with word and data production.^ 



^ Currently, there are no data indicating how many word-processing 
secretaries versus word-processing operators there are in the United States, 
nor how many workers use particular types of word-processing equipment. 
Such distinctions should be made in future data-collection efforts. Companies 
with word-processing centers continue to employ large numbers of secretaries 
who work in decentralized settings. An increasing number of companies are 
moving to decentralize their clerical operations entirely. 
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NEW TECHNOLOGY AND OFFICE TRADITION 



The secretarial occupation is the largest and most catholic of 
women's occupations, employing some 4 million women. Secre- 
taries are widely distributed among industries, professions, and 
throughout government, in offices of every size, «md in towns 
and metropolitan areas across the United States. Recently, the 
occupation has experienced tremendous growth, although it has 
not ridded itself of its traditional sex-stereotyping. Since 1950, 
secretarial-typist employment has more than tripled. The compo- 
sition of the secretarial labor force has also changed. Since the 
1970s, the number of minority women has increased dramatically; 
between 1970 and 1980 the number of black women secretaries 
increased 148 percent, while the number of secretaries of Spanish 
origin increased 131 percent (U.S. Department of Labor, 1984- 
1985). And, like the female labor force in general, there are more 
working mothers, more motl ers with preschool children, more sin- 
gle heads of households, and more women who plan to be a part 
of the paid labor foice on a sustained basis. 

The secretary's relationship to technology, on which this paper 
focuses, has also changed significantly. The secretary now interacts 
with sophisticated, computer-b^ed office systems and electronic 
typewriters as well as with the familiar telephone, copy machine, 
and dictaphone.^ 

A wave of publicity heralded the introduction of these sys- 
tems and may have contributed to raising the expectations of 
many secretaries. Employers, eager to sell their support staffs on 
the new equipment, have repeated vendor and media claims and 
waxed enthusiastic about the benefits that office automation offers 



Innovations and Improvements In office technologies have essentially 
been Incremental since the 1870s (see Strom, this volume). Model after 
model of typewriters, calculators, dictaphones, telephones, and duplica- 
tors have been designed with an end to makmg them more efficient, less 
costly, and more miirketable. For example, the original beeswax and paraffin 
*Graphaphone* dictating machine, powered by a sewing machine treadle, 
was replaced at the turn of the century by a solid wax recording medium 
with a shaver making It erasable. This In turn was made obsolete by an 
electronic desk model that appeared In 1936, and that, by World War II, 
was equipped with a flexible Dlctabelt and transbtors. Finally, by the 1970s 
the dictating and transcribmg units had been combined Into a smgle small 
unit; small magnetic cassette tapes were available, and remote ''off premises" 
telephone transmission was developed. Similarly, Improvements In carbon 
paper streamlined early duplicating tasks alongside mimeograph machines 
and stencils, which went through doiens of design Innovations until the entire 
duplicating market gave way to the photocopying process. 
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secretaries. Employment agencies and secretarial schools — eager 
to supply their clients with willmg and trainable personnel — have 
urged secretaries and prospective secretaries to acquire the new 
skills quickly so that they too can reap the benefits awaiting them 
in the electronic office. Many secretaries interpret this enthusiasm 
and encouragement to mean that all office work has become "high 
tech" and expect that they will be given a chance to do challenging 
work, sharpen their skills, earn better pay, and move up in their 
organizations. Preliminary evidence indicates, however, that there 
is a serious disjuncture between what secretaries have been led to 
expect from the automated office and what many feel they are 
actually getting. Particularly at risk in this scenario are minority 
and older women. 

Understanding the effects of office automation on secretaries 
is difficult for several reasons. First, it is not clear whether sup- 
ply, declining cost, and marketing of new office technologies are 
driving the push toward office reorganization or whether factors 
such as increasing labor costs, a shortage of skilled and willing 
women clericals, and management fears of clerical unionization are 
stimulating the demand for office automation (Murphree, 19H4b). 
Second, as pointed out above, the term "secretary" has no ^ aer- 
ally accepted meaning, but rather is a catch-all word for a person 
performing a variety of clerical, administrative, and personal tasks 
(Watstein, 1985). The term "office," moreover, is just as ambigu- 
ous and encompasses myriad shapes and forms. There are large 
offices and small ones, headquarters and branches, public-sector 
sites and private-sector sites. An office can also have different 
occupational or industrial cultures: it can be a professional office 
(e.g., the doctor's office) or a sales office tied to a particular in- 
dustry (the brokerage office). The information process itself can 
also take a multitude of forms. For example, hardware and soft- 
ware systems can vary according to how "multifunctional" they 
are (i.e., the number of tasks they are capable of performing). 
Systems can also be more or less interactive. They range from 
highly integrated, advanced information systems to stand-alone 
micro and personal computers. They may also vary in the extent 
to which they are "networked" to each other or a larger computer 
(Spinrad, 1982). Research also mdicates that diffusion of the new 
technology is occurring at a fast but by no means uniform pace 
(Kelly Services, 1982). 
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Until very recently, most discussions have focused on the 
general "goodness" or "badness" of word processing (Murphree, 
1984a]. Vendors and their partisans extolled its promise — to lib- 
erate secretaries and turn them into high-tech managers — while 
critics feared it would reduce secretaries to robots or extensions 
of machines, if not eliminate them altogether. These simplistic 
ideas are being discarded as a growing corpus of research on office 
automation illuminates its complexities. Experts have now begun 
to distinguish among different kinds of word-processing arrange- 
ments and stress the differential effects these arrsmgements have 
upon clericals (Pomfrett et al., 1984; Feldberg and Glenn, 1983). 
At the crudest level a contrast is drawn between word processing 
that is centralized in pools, on the one hand, and that which is 
decentralized to satellite stations, on the other (Johnson et al, 
1985; lacono and Kling, 1984; Murphree, 1984a; Werneke, 1984; 
Menzies, 1981). In the former, an organization's word-processmg 
functions are all located in a single work site or word-processing 
center. In decentralized word processing, satellite units are dis- 
tributed throughout the organization. Inherent in this distinction 
is a focus on the difference between word-processing "operators," 
who perform VDT work at the centers under the supervision of a 
manager, and the word-processing secretaries who concern us here, 
i.e., secretaries working at satellite VDT terminals in face-to-face 
relations with principals or bosses to whom they are sissigned. 

Some research examines the sequential phases of the inte- 
gration process (Giuliano, 1982; Gery, 1982) and the effect of 
office automation on different occupational groups (Kanter, 1983; 
Bjorn- Andersen, 1983). Westin et al. (1985), for example, focus on 
customer service representatives, data-entry clerks, and clerical- 
secretarial employees. Bikson and Gutek (1983) analyze the vari- 
ety of activities and complexities of the tasks performed by dif- 
ferent white-collar work groups (including secretaries) who share 
an information-handling function. Johnson et al. (1985) refine 
the centralized-decentralized theme by discussing different forms 
of integration of information processing into organizations and 
their consequences for organizations. The ergonomic arrangement 
of different settings has also received attenti-^n in the literature. 
Finally, researchers have attempted to evalucce the success and 
problems encountered in the use of different staffing arrangements 
with word-processing equipment (Pomfrett et al., 1984).^ 

This paper develops a focus omitted by other analysts, namely, 
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the strong gender-based authority relations and patrimonial orga- 
nization through which word-processing secretaries are linked to 
their superiors, and by which, traditionally, the nature of their 
tasks, prestige, wage levels, opportunities for mobility, and, hence, 
job satisfaction have been determined. ^ 

The discussion that follows is divided into four sections. Wher- 
ever possible, the analysis discusses the experience of minority 
women, who make up a growing proportion of word-processing 
users, and of older women secretaries, whose work patterns are 
subject to the greatest disruption. The first section examines the 
patrimonial form of social organization that has traditionally char- 
acterized secretarial work. The second section discusses the new 
breed of secretary produced by a changing labor force supply and 
by women^s changing expectations concerning their rewards and 
rights on the job. The third section explores how technology affects 
secretarial expectations and experiences in the new office particu- 
larly through changes in "staffing ratios" (e.g., private secretaries 
versus shared secretaries versus team or minipool secretaries). The 
fourth section argues that patrimony not only persists in the new 
office, but when combined with new staffing ratios also accounts 
in important ways for the lack of challenge, responsibility, and 
opportunity to move up in the job that many secretaries are ex- 
periencing. The section ends with a discussion of other variables 
such as size of office and organization, resources and wealth of the 



^ Pomfrett et al. (1984) offer a useful typology of the possible permuta- 
tions of principal/fiecretary social organization, as well as a report on the 
satisfaction and dissatisfaction of the different groups and Individuals. They 
also Identify Equality of supervision** as an Important variable for operator 
(read secretarial) satisfaction, especially where pool scenarios are concerned. 
The study does not deal with gender questions nor with the patrimonial 
aspects of word-processing secretarial jobs. 

^ My analysis draws heavily on case studies and survey data rep'jrted 
by vendors and by researchers in acadcmla, unions, private research tirms, 
and women's advocate organizations. It also uses interviews and case studies 
conducted by the author with secretaries in a variety of industries, including 
law firms, government agencies, universities, and broadcasting. Systematic 
research, however, on secretarial subtypes (by socioeconomic status. Industry, 
size of firm) docs not exist and should become a research priority for policy 
makers concerned with understanding the changes taking place. 
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firm, and industry or service in which the firm engages, which may 
influence changes and rewards in the secretarial occupation. The 
final section brings together my conclusions. 

PATRIMONY IN TRADITIONAL SECRETARIAL WORK 

IVaditionally the secretarial role has been understood as a 
support role with the subordinate performing a variety of admin- 
istrative, clerical, and personal tasks for a superior. For the last 
century, women have been secretaries while men have been princi- 
pals. The classic description of this role was provided by Rosabeth 
M. Kanter (1977) in her pioneering work. Men and Women of the 
Corporation. Focusing on the secretarial role m the structure of 
a large organization called INDISCO, Kanter analyzed the pat- 
rimonial nature of the role relationship between secretaries and 
their principals. Using Weber's definition of patrimony as a guide, 
and the "lord-vaasal" model as metaphor, she identified three as- 
pects of the traditional boss-secretary relationship: (1) principled 
arbitrariness (secretaries have no job description but rather are 
subject to the arbitrary power of a boss who, within limits of 
faur practice set by "principles" or tradition, can make whatever 
job request of a secretary he chooses); (2) fealty (an emphasis on 
loyalty and "the personal" in boss-secretary relations, such that 
symbolic, emotional, and nonutilitarian rewards become substi- 
tutes for economic ones); (3) status contingency (the fact that 
secretaries derive their status from the rank and power of their 
bosses). Each impacts in varying degrees on secretarial tasks and 
on the secretary's access to better pay and mobility. 



Secretarial tasks are generally defined by a principal or boss 
who has a great deal of latitude and personal authority in de- 
termining what a secretary does. Typically, a secretary and boss 
carve out a personal set of procedures and understandings con- 
cerning what tasks the secretary wUl perform. The organization 
provides only the merest skeleton for the structure of the secre- 
tary's job. One boss may delegate challenging and creative work to 
a secretary. His successor may delegate nothing. The secretary's 
work is also characterized by a constant flow of orders with no 
routinized schedule. Typically she must respond "to momentary 
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demands and immediate requests generated on the spot^ (Kanter, 
1977:79). TVaditionally the secretary acts as a kind of "office wife,** 
performing an array of personal and socioemotional services for 
her boss. These may include listening to his troubles, performing 
office housekeeping duties, running personal errands outside the 
office, or even granting sexual favors (Kanter, 1977:79-81). 

The secretary must also act as a buffer between the boss and 
the outside world. This includes acting as a "gatekeeper" (screen- 
ing calls and visitors), as well as assisting the boss in presenting a 
certain front to the organization or world. As I wrote about legal 
secretaries in my 1977 case stxidy (Murphree 1984a:142): 

Essentially skilled ^generalists," legal secretaries have tradi- 
tionally performed a multitude of both simple clerical and house 
keeping Unctions and complex administrative and lawyering tasks. 
Beyond taking shorthand and transcribing items x ^r her boss's sig- 
nature and beyond acting as his gatekeeper . . . legal secretaries 
typically might type corporate mbutes, draft standard wilb or 
petitions following boiler-plate forms, or check legal citations and 
references for her attorney. She might also monitor the court cal- 
endar or docket, handle the firm's bills and charges, and work with 
an outside accountant on firm taxes. All this has been in addition 
to filing, ordering supplies, handling the mail, typing endless copy 
from draft, collating multiple final copies, and, of course, makmg 
coffee. . . . 

In keeping with the office-wife role expected of her, the Wall 
Street legal secretary further has traditionally performed certain 
supportive and nurturant tasks as well. Covering for an attorney's 
mistakes, lying about his whereabouts when it is helpful, listenmg 
supportively (and in confidence) to his career or family problems, 
. . . are all important tasks associated with her sex-stereotyped 
role as handmaiden and confidante. 



Secretaries in jobs defined by patrimonial relations are subject 
to a special set of standards and rewards that, unlike most other 
occupations in the office, is highly particularistic. By and large 
secretaries are rewarded for loyalty and devotion to their bosses. 
In the INDISCO study, for example, Kanter found that secretarial 
ratings were determined by two main traits or attitudes. One was 
initiative and enthusiasm, and the other was the secretary's ability 
to ^anticipate and take care of personal needs.^ They were not 
necessarily rated for professional skills. Even when the company 
attempted to standardize the evaluation process, managers often 
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rated secretaries in terms of the quality of their relationships rather 
than in terms of skills that benefit the organization generally 
(Kanter, 1977). 

A number of recent studies have begun to analyze the skilled 
but often "invisible" labor that secretaries perform. Too often 
these skills go unrecognized and undercompensated. Secretaries, 
for example, perform many highly skilled tasks that require expert 
social and cognitive judgments and use sophisticated mediating 
and negotiating techniques that involve great diplomacy (Mur- 
phree, 1984; Suchman and Wynn, 1984). As "gatekeepers" they 
must know when to disturb their managers for telephone calls as 
well as how to put oflF the unwanted call diplomatically. In addition 
to knowing who's who in the manager's world, they must know 
how to read urgency in the tones of their bosses and their bosses' 
superiors; how to follow complicated and often poorly explained 
instructions; and how to negotiate and shepherd projects through 
the various departments and support services of the organization. 
These skills, according to Machung (1983), while handsomely re- 
warded at the executive or managerial level, are undervalued when 
performed by women labeled as secretaries. 

This perception of inequity is increasingly a source of grievance 
to secretaries. The Consensus Statement of Professional Secre- 
taries International (a nonunion organization) insists that ^'discre- 
tionary judgment, not clerical skills, is the key component of the 
secretary's productivity." Further it mamtains that "[A]pprecia- 
tion does not replace compensation." This message is similar to 
that of "Raises Not Roses" promulgated by District 9 to 5 of the 
Service Employees International Union. 

Secretaries are paid less and have less control and less in- 
dependent recognition than they might have otherwise. Instead 
they receive such nonutilitarian rewards as praise, appreciation, 
prestige, love, or flattery. 

Symbolic rewards are also frequent substitutes for promotion. 
Typically women in secretarial jobs derive their formal rank and 
pay from the formal rank of their bosses rather than from the skills 
they utilize or the tasks they perform. A common career path for 
a secretary traditionally has been to begin as a pool secretary, 
advance to working for a lower-level manager or divisional officer, 
and end up as a secretary to a vice president or a president (Kanter, 
1977). 
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In my study of legal secretaries I found two main types of 
career mobility: vertical and horizontal. Vertical mobility was 
most commonly achieved by the "pool to partner" route. It also 
meant moving from the typing pool to working for any attorney, 
or moving from a junior law partner to a "top partner," or from 
an associate to a partner. Sometimes it involved moving from 
a pair of attorneys to a single attorney. Secretaries sometimes 
moved horizontally within an organization as well. At Law Firm 
X, where I conducted a case study, this simply meant the secretary 
changed to an attorney with the same rank as her present boss. 
For example, through the office grapevine a secretary might learn 
of a good position opening in the office of an attorney with a 
reputation for bemg particularly nice and request permission from 
the personnel department to transfer laterally to that attorney. 
Partners^ secretaries, h^ever, were usually not permitted to move 
laterally. Any move ^y meuie had to be to ahigher*level attorney 
or out of the firm altogether. Only rarely, however, did any legal 
secretary move to another service department of the firm, i.e., to 
the paralegal department, to proofreading, or to the library. 

Whatever industry or profession they are tied to, secretaries 
have generally not moved with any ease into managerial and pro- 
fessional jobs. Moreover, the ladders that do exist are exceedingly 
short and confining. Research indicates that moving up typically 
means an easier work load but not necessarily a more challenging 
one. In many instances the "hardest work," with the most demands 
and greatest variety of technical requirements, is performed at the 
lowest secretarial level (Kanter, 1977). Secretaries at the upper 
levels of INDISCO, for example, had more responsibility in the 
sense that they took on a few administrative duties (and often 
their mistakes had greater consequences), but they did not neces-* 
sarily have the heaviest work loads. This was also true at Firm X, 
where legal secretaries to junior partners or senior associates had 
less status and pay but heavier work loads than senior partners' 
secretaries. Their attorneys — not the senior partners — typically 
generated the most paperwork in the firm (Murphree, 1981). 
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CHANGES IN THE SUPPLY OF WOMEN TO 
SECRETARIAL JOBS: RISING EXPECTATIONS 
AND DECLINING SATISFACTION 

For msmy years women secretaries have shaped their expec- 
tations to the patrimonial structure surrounding them. In recent 
years, however, the workplace expectations of more and more 
women have soared, creating a striking dissonance between expec- 
tations and actual experience — a dissonance exsicerbated by new 
office technology. 

In the late 1970s, Daniel Yankelovich (1979) focused atten- 
tion on the growing "psychology of entitlements" characterizing 
American workers, female as well 2is male. Workers increasingly 
demand rights and rewards at work that they did not consider 
due them in the past. Women, while generally satisfied with less 
than men (Gutek and Bikson, 1985), are nonetheless an important 
part of this movement. According to Rosabeth Kanter, since the 
1960s women in the nonprofessional rank and file have lobbied 
with a new legitimacy for an extension of their basic civil rights 
into the workplace and have demanded equity, discretion, and 
greater employee control (Kanter, 1977).^ Many are questioning 
their subordinate place in organizational hierarchies as nurtursint 
"office wives,** servants, and sex objects. At the same time they 
are seeking recognition for their "invisible labor^ and their role as 
important players on the office team. 

Accompanying this drive for entitlements has been an observ- 
able decline in the overall satisfaction of working women, especially 
secretaries. As early as 1977 women were reporting a gap between 
what they expected from their jobs and what they felt they were 
getting. The Quality of Employment Survey, for example, re- 
ported a decline of some 25 points in the mean job satisfaction 



There \$ a wide range as to what different workers mean by their 
"rights." At the most radical level, the rights issue focuses on access to real 
power for subordinates, namely, access to the resources of the organization, 
or what & union organizer in Terkel's Amertean Dreams: Lost and Found 
(1981) called "profits and say-so.** Worker rights may also involve "freedom 
from hierarchy* (Blauner, 1966; Presthus, 1978) and the opening up of an 
organisation's opportunity system to any qualified workers (Kanter, 1977). 
In most instances, however, the rights discussed involve such specifics as the 
right to pay equity or privacy, the right to participate in decisions involving 
departmental production, or the right to more control by the worker over his 
or her immediate work tasks and environment. 
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score of secretaries between 1969 and 1977 (Quinn and Staines, 
1979; Staines, 1979). 

A 1975 study by the U.S. Department of State examined the 
morale of its secretaries at home and abroad. It found over half of 
the 845 respondents to be dissatisfied with their careers. The most 
frequent criticisms concerned a lack of status and recognition, as 
well as a lack of responsible and interesting work (i.e., respondents 
were assigned work that made too few demands on their skills, 
felt overqualified for their present assignments, and thought them- 
selves a'Je to do the work of their superiors) (U.S. Department 
of State, 1975:iii-v). A later study by the National Commission 
on V'orking Women (1979) surveyed the perceptions, problems, 
and prospects at work of some 20,399 secretaries and typists — 
self-selected as respondents from the readership of a variety of 
national women's magazines. It too found widespread perception 
of underutilization, limited advancement opportunities, and low 



Grandjean and Taylor (1980) examined sources of job satis- 
faction of 231 secretaries, stenographers, and typists in a federal 
agency. The items rated most important to secretarial job sat- 
isfaction were the opportunity to advance, do quality work, and 
have responsibility. The importance placed on advancement and 
responsibility, however, contrasts markedly with the actual satis- 
faction secretaries expressed regarding the opportunity to achieve 
them. 

Over the last few years, the combination of increasing expec- 
tations and declining satisfaction has increased political eictivism 
among many women clericals. Organizations of secretaries, in- 
cluding Working Women, 9 to 5, and Professional Secretaries In- 
ternational, all provide secretaries with an institutional base from 
which to advocate better pay, greater respect on and off the job, 
more opportunity to perform interesting and challenging work, 
and an opportunity to advance in their careers. In addition, these 
associations seek to repudiate the stigma that became attsurhed 
to the occupation in the 1970s when being "just a secretary^ was 
often seen as an inferior occupation compared to the many non tra- 
ditional occupations some women began to enter. Organizations 
such as the Women's Bureau of the U.S. Department of Labor, The 
Business and Professional Women's Foundation, the commissions 
on the Status of Women, the Displaced Homemaker's Network, 
the National Commission on Working Women, and many women's 
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centers in educational mstitutions and community-based organi- 
zations throughout the country h&ve also taken up the secretary's 
cause. Unions have been active as well. The Coalition of Labor 
Union Women serves as the research hub for national unions inter* 
ested in organizing secretaries. In 1980 the National Association of 
Office Workers joined with the Service and Industrial Employees 
Union to form District 9 to 5. 

The media's changing attitude toward working women in gen- 
eral supplements institutional support for secretaries. Television, 
newspapers, magazines, and movies sensitive to their buying power 
publicize the needs and wants of working women, including secre- 
taries. Television serials, movies, and documentaries have taken 
up such issues as sexual harassment, day care, pension and pay 
problems, and health and safety rights. 

Contemporary studies — as I will show in the balance of the 
paper — continue to show disparities between secretarial expecta- 
tions and experiences, especially as they pertain to specific factors. 
Moreover, the new breed of secretary does not encounter a static 
workplace. Her expectations are soaring at the same historical 
moment that offices are being transformed by automation. 

THE NEW OFFICE ENVIRONMENT 
Word Processing: The Core Technology 

From the perspective of most secretaries, word processing is 
a handy technology and a welcome tool for getting the job done. 
Secretaries generally report that they like the new automated 
equipment and they are optimistic about what it can do for them 
(Westin et al., 1985; Johnson et al., 1985; Professional Secretaries 
International and the Minolta Corp., 1984; 9 to 5, National As- 
sociation of Working Women, 1984; Honeywell Inc., 1983; Bikson 
and Gutek, 1983). In a national survey conducted by a major 
vendor, 86 percent of the secretaries reported being satisfied to 
very satisfied with their automated equipment (Honeywell Inc., 
1983). About 9 out of 10 secretaries agreed that this equipment 
speeded up their routine chores, made their job easier, and im- 
proved the flow of work through the office. At least three-quarters 
agreed that the equipment allowed secretaries to get more done 
each day, improved the quality of their work, and freed their time 
for more interesting and challenging tasks (Honeywell Inc., 1983). 
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Two other vendor-sponsored surveys (Westin et al., 1985; Pro- 
fessional Secretaries International and the Minolta Corp., 1984), 
as well as a large union-sponsored survey (9 to 5, National As- 
sociation of Working Women, 1984), also found that favorable 
attitudes were widespread. Sixty-eight percent of the respondents 
of the 9 to 5 Working Women EJducation Stress Survey reported 
that using VDTs made their jobs more interesting and enjoyable, 
and 88 percent of the members of Professional Secretaries Inter- 
national said they liked using automated equipment. (See also 
Bikson and Gutek, 1983). More important, none reportedly are 
eager to return to the typewriter (Pomfrett et al., 1984). 

The problems associated with the quality of secretarial em- 
ployment in automated offices have much more to do with orga- 
nizational factors, including the design of new jobs, the way in 
which word processing is introduced, and general working con- 
ditions, than with the equipment itself. lacono and Kling (1984) 
recently pointed out that, while most workers accept innovation as 
normal and are highly pleased with new technologies, they are also 
very frustrated with the conditions under which they use them: 

Women, who are most adversely affected by technological 
change, are rarely dissatisfied or hostile toward their machine. 
However, clerical workers are much more frequently dissatisfied 
with the working conditions that accompany new technologies. 

The objectionable conditions most conunonly reported by sec- 
retaries involve a multitude of practical factors: lack of privacy, 
storage, and desk top space; noise; poor equipment maintenance; 
inadequate access to software consultants (Johnson et al., 1985); 
poorly written manuals; and low functionality of systems (John- 
sor«, 1984; Bikson and Gutek, 1983). Secretaries also object co 
being excluded from the process of deciding how to automate the 
office; they resent not being consulted about what kinds of equip- 
ment to buy for their offices or about whether and how their jobs 
should be redesigned. They also want to take part in evaluating 
how well an office system works. For example, secretaries resent 
having to master a particular system thrust on them, only to have 
that system replaced with an entirely diflFerent one — all without 
input or evaluation from themselves, the primary users. While 
deeply aggravating, these are short-term problems that in theory 
could be solved. 

A more difficult problem lies in the area of secretaries' long- 
term expectations. The introduction of word processing has raised 
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these expectations: secretaries anticipate that the new systems 
and associated skills will give them access to more challenging 
work, create opportunities for advancement in their organizations, 
and lead to more money and higher status. Sharing in these ex- 
pectations are large numbers of minority women, especially blacks 
and Hispanics. In the 1970s women benefited from new opportuni- 
ties, many of them made possible by equal opportunity legislation 
and affirmative action regulations in the 1960s. Different groups 
of women, however, benefited in different ways. In the last decade, 
for example, large numbers of white, educated women who for- 
merly looked to secretarieil work as an appropriate career have 
moved into professional and memagerial positions. Their exodus, 
together with a staggering increase in secretarial jobs, opened 
up nany clerical positions to minority women, who had tradi- 
tionally been forced by discrimination to work at lower-paying, 
lower-status factory and domestic jobs. In 1970 there were ap- 
proximately 155,000 black and Hispanic secretaries; by 1980 that 
number had more than doubled to 374,000. Secretarial and cler- 
ical positions have also become available to less-educated white 
women whose level of schooling would previously have disqualified 
them (Women's Bureau, U.S. Department of Labor, 1985). These 
new groups, however, bring to their work a set of rising expec- 
tations haracteristic of American working woman generally, and, 
moreover, they are looking to the new technology to provide them 
with even greater opportunities. 

Commentators, including employers and policy makers, have 
made much of the claim that secretarial work is a step up for 
many women in that it offers them better wages, a cleaner work 
environment, greater status outside the workplace, and a chance 
to get dressed up and mix with white-collar professionals (Mur* 
phree, 1981; Crozier, 1964; Mills, 1956). Implicit in this analysis, 
however, is the assumption that expectations are static — e.g., that 
minority women, by virtue of the relative improvement in their 
status and wages that secretarial jobs bring compared with most 
service and domestic work, will remain forever grateful and content 
in these jobs. More recent research suggests that these clericals 
respond to new incentives and seek to grow in their jobs just eis 
other employees do. My own field studies and much anecdotal ma- 
terial suggests that once a certain "mastery" of word processing 
is attained, most word-processing secretaries — whatever their race 
or ethnic group — tend to seek greater compensation for new skills 
8x:quired, the opportunity to improve those skills even more, and 
a chance to advance in their organizations. 
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In theory, new information-processing technology affords sec- 
retaries opportunities to perform a wide variety of interesting tasks 
ranging from high-level inforrr ^on-processing functions (e.g., nu- 
meric data manipulation, including spreadsheets and financial 
analysis; planning and project management; and programming 
and form development) (Goldfield et al., 1985; Hirschhorn, 1984) 
to a multitude of lower-level tasks such as filling in forms or keying 
in text and data supplied by someone else (Bikson and Gutek, 
1983; Schrage, 1984). The list below enumerates the range of 
tasks. Recent research, however, indicates that secretaries — while 
using more skills than ever before — are nonetheless performing 
few of the higher-level, autonomous information-processing tasks 
sophisticated computer systems make available to them (Bikson 
and Gutek, 1983; Gutek and Bikson, 1985). This, as the following 
sections show, occurs because of the dominance of new staffing 
ratios in offices where private secretaries are shared among princi- 
pals ox are obliged to work as specialists in minipools and because 
of the persistence of patrimony in secretarial work, in particular 
the still-operative stereotypes of the appropriate division of labor 
between principals and secretaries. 

secretarial sharing and minipools: 
New Staffing ratios in the automated office 

Office economics, in particular the costs generated by invest- 
ment in computers and concerns about labor overhead, are pushing 
many managers — in a trend predicted by Mills (1956) and Braver- 
man (1974)— to continue their efforts to reduce the number of 
private secretaries in their organizations by decoupling secretaries 
and executives. Two observations, in fact, about word-processing 
secretaries stand out in office after office today. First, while some 
word-processing secretaries are assigned to work for one person, 
far more work for two, three, or more principals in varying degrees 
of intimacy.^ Second, authority over the secretary is increasingly 
"shared" between a number of different bosses, be they several 

^ Mills (1956) referred to the pool concept in White Collar. Until recently, 
systematic data on secretarial job design in decentralized groups has been 
unavailable. However, a new study by Pullman and Szymanski (1986) for The 
Private Industry Council of New York City presents a useful cross-sectional 
analysis of clerical workers in the banking, insurance, and legal industries 
and the increased stafHng ratios found there. 
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Tasks of the Word-Processing Secretary 

Administrative and para-professional tasks 
Answer letters and inouiries (including electronic mail) 
Drafting letters and documents for boss's signature 
Electronic calendaring and time management 
Arranging conferences and meetings, including teleconferencing 
Planning and project management 
Project follow-through and cleanup 
Spreadsheets and fmancial management 
Research 
Inventory control 

Personnel records (time and attendance logs) 

Diplomatic and social tasks 
Gatekeeping and buffering 

Receiving visitors or incoming calls 

Scheduling appointments for boss 

Gathering information and gossip about organization 
Shepherding projects through bureaucracy 
Acting as sounding board for boss 
Advising buss 

Clerical tasks 
Placing telephone calls 
Making restaurant reservations 
Making travel arrangements 
Photocopying 
Stenography 

Taking minutes or notes at meetings 
Proofreading 

Maintaining files of paper copies 
Distributing/sending out mail 

Clerical tasks— computer-based 
Text and data inputting 
Own (drafting) 

Others (copying; transcribing from dictaphone) 
Formatting and graphics 

Using judgment 

Only as instructed 
Text and data-editing 

Own (editing and correcting) 

Others (making editorial changes and corrections as instructed) 
File management 

Develop own system using judgment 

Use predesigned system with pre assigned and standardijsed file name 
Proofreading, using spelling and grammar programs 
Budgeting space on disks 

Maintenance and housekeeping tasks— computer-based 
Changing ribbons 
Changing print wheels 

Hand-feeding printer with paper or otherwise controlling paper input 

Gathering printed output 

Stocking and fitting computer supplies 

Fetching or ordering supplies 
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Maintenance and housekeeping ta8ks»-non-computer*based 
Getting coffee, ordering food 
Cleaning, straightening, and dusting 
Setting up conference rooms 

Personal and quasi^pereonal tasks 
Financial management (e.g., preparing t:^x material, paying bills for 

boss, keeping securities or insurance records for boss) 
Carrying out club and social organisation commitments of a clerical 

nature for boss (e.g., alumni mailing) 
Gift buying/private errands 



executives or an executive and the organization's personnel de- 
partment. 

Essentially the job of every word-processing secretary can be 
analyzed in terms of the number and configuration of principals 
assigned to that secretary, i.e., the staffing ratio. In some Wall 
Street law firms and many other large organizations, two different 
secretary-to-boss configurations are predominant: shared word- 
processing arrangements and minipool or team arrangements. 



A common arrangement now found in many offices is the 
shared word-processing secretary. A secretary is assigned to work 
on a daily basis for two or more principals. This arrangement 
bears such names as the "two on one" or "three on one'' plan.*^ 
In the Honeywell Inc. (1983) study, for example, 36 percent of 
all the secretaries interviewed worked for tv/o or three managers, 
while nearly 20 percent worked for four or more managers. Ratios 
can range from 2 principals per secretary, such as found in a 
small architectural firm or doctor's office, to 20 or 30 principals 
per secretary, such as found in many high-tech engineering firms 
(Honeywell Inc., 1983). 

Knowing how many bosses the word-processing secretary hsis 
can provide important clues to understanding the scope and qual- 
ity of the secretary's job. Exploratory research suggests that word- 
processing secretaries who are shared perform a more restricted 



This is not to say that the private secretary has disappeared in the 
automated ofHce. In almost every office, ono can find examples of the private 
word-processing secretary working for a single executive or manager. In 
personnel parlance this is known as the "one-on-one plan.** 
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set of tasks than secretaries who work for only one boss, regardless 
of how sophisticated their particular word-processing system may 
be. In large part this is due to the demands made on the secretary's 
time by a stable of bosses for routine typing, datet-entry, and 
editing chores. The bulk of the shared word- processing secretary's 
work is often made up of text inputting and routine editing. She 
must also perform the many traditional gatekeeping and ^office 
wife" functions. As a result there is little time, with even the 
most sophisticated system, for her to undertake high-level tasks 
such as project management, accounting, electronic calendaring, 
or developing a data base or file management system. 

Unrealistic expectations about the capabilities of new equip- 
ment further limit the shared secretary's work. Most people asso- 
ciate "high-demand, low-control jobs" with centralized data- and 
word-processing work (Karasek, 1979; 9 to 5, 1984). But these 
problems can be found just as readily in decentralized scenarios. 

Dazzled by the speed and multiple text-editing features of 
word processing, many bosses in decentralized settings see the 
m£w:hine, rather than the secretary, as the production unit (U.S. 
Department of Labor, 1984:-1985). They give their secretaries 
sloppier-than-usual first drafts, many more revisions to make, and 
less time in which to correct the material (Zimmerman, 1983). 
For shared secretaries the need to speed up tends to be worse the 
larger the number of principals they serve. Challenge in these jobs, 
therefore, comes not from the intrinsic complexities of the tasks, 
but rather from one's ability to keep up with a demanding work 
load generated by many bosses. 

Pomfrett et al. (1984), for example, describe a work situa- 
tion where only two secretaries now perform all the office's word- 
processing work. They report that the two secretaries felt they 
were spending more time doing word processing and associated 
tasks than they had previously spent at typing in the precomputer 
office, with a reduction in task variety and hence work satisfaction. 

In addition, managers continue to vie with one another for 
a secretary's time — just as they did in the precomputer office, 
and pull rank and status with her to get their work done first 
and fastest. The secretary frequently gets caught in the middle 
between two principals, and must stop working on one job to 
accommodate the higher-ranking principal. 
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The Minipool Secretary 

Many companies are using new office technologies as a vehicle 
to reorganize their secretaries into small decentralized pools. Al- 
though such pools existed in the precomputer office for years, they 
are considered by some management consultants today to be the 
latest trend in reorganizing office work. 

These small work groups bear names such as teams, clusters, 
or minipools. Their attraction to managers is that they maximize 
the use of every secretary's time and eliminate some of the "costs, 
inefficiencies, and inequities of the social office'' that Mills (1956) 
and Kanter (1977) described. For example, the private and shared 
systems limit, to an extent, whom a secretary must take work from 
and cast a patrimonial glow around boss-secretary relations. In 
contrast, the team or minipool secretary — at least in principle — is 
available to work for any principal. (Some of the greatest uproars 
in the traditional office have involved an executive asking someone 
else's secretary to do work for him.) 

Prom the perspective of the secretary seeking challenge, vari- 
ety, and control over her work, minipools can be a boon insofar 
as they cut down on the favoritism or prima donna syndrome. 
They also create a setting for secretaries to work out a division of 
labor among themselves, such as who will specialize in what tasks 
(e.g., text editing, gatekeeping, maintenance) and how jobs will 
be rotated among different staff members. They allow for group 
support in learning new software techniques and, for secretaries 
attached to highly specialized teams, an opportunity to hone their 
skills (e.g., gain proficiency at creating glossaries and "plombing" 
a software program or a system in great depth). 

Decentralized pools, however, can create some very real prob- 
lems for those secretaries who find their new jobs enlarged but 
not enriched. Too often they are very high stress, heavy work load 
environments. More important, however, they are frequently coor- 
dinated by a senior secretary or supervisor who is answerable to a 
distant personnel department. While such a person can benefit the 
work group by running interference between the secretaries and 
the managers, she often becomes a co-supervisor alongside the set 
of executives the pool serves. This arrangement frequently results 
in the secretaries not being sure who is boss, who to please most, 
or whose evaluation counts most. Many end up trying to please 
both the coordinator and the more powerful managers attached 



EMC 



131 



< i 



118 



NEW TECHNOLOGY AND OFFICE TRADITION 



to their pool. Such supervisory ambiguity is characteristic of pool 
work of any kind in that it mixes a kind of bureaucratic authority 
with old-fashioned patrimonial authority (Murphree, 1981). Like 
so much else that characterizes today's office, it is independent of 
any technology and can be found in both high-tech and low-tech 
offices. 

The trend toward minipools and secretarial sharing is likely to 
affect different groups of women in different ways. White, middle- 
class women are likely to move into the private secretarial jobs 
or be promoted to the team supervisor jobs. Minority women are 
likely to move into lower-level shared or pool jobs. 

THE PERSISTENCE OF PATRIMONY 
IN THE NEW OFFICE 

The New Tasks 

Many patrimonial eispects of the traditional office persist in 
the newly automated one. Kanter (1977) points out that high- 
challenge jobs in secretarial work have generally resulted from 
a manager's largess or the secretary's ability to persuade him to 
assign her such jobs. In automated offices dominated by a patrimo- 
nial ethos, in which secretarial work is decentralized, the division 
of labor between secretary and boss continues to be negotiated in 
a similar way. 

Just as in the precomputer office, many secretaries working in 
automated offices are kept busy accomplishing a host of lower-level 
clerical and administrative tasks. For example, in the traditional 
office the secretary did all the typing; in the automated office she 
continues to do most of it — depending upon how resistant her boss 
is to keyboards. (Indeed, managers' resistance to word and data 
processing has been blamed on their disdain for typing, hence the 
euphemism, "keyboarding.") As one analyst put it, women type, 
men keyboard.® 

Secretaries, particularly private or executive secretaries who 
have a professional orientation to their work, contiime to feel 

® Bikson and Gutek (1983) found a high keyboarding rate for the man- 
agers, administrators, and text- and data-oriented professionals in their 
study. They caution, however, that the organizations they studied were 
early adopters of new technology and hence not necessarily representative of 
office work groups generally. 
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capable of performing far more demanding and responsible tasks 
in the new ofiice than their male managers are willing to give 
them. Half of the managers in the Honeywell study reported 
wasting more than 10 percent of their time on activities such as 
supervision of minor tasks and composing routine correspondence, 
memos, or reports. These same managers, however, say they do 
not delegate these "time-wasting" tasks to their secretaries either 
because the nature of the task makes it impossible or because 
their secretaries are too busy. The secretaries disagree. Only 
one in four secretaries say they are too busy to take on extra 
duties. Furthermore, 4 in 10 report that their managers see no 
need to delegate work to them. The study also points out the 
divergent viewpoints held by secretaries and managers as to what 
makes an office more productive. Secretaries were twice as likely 
as their managers to say that more of a team relationship between 
managers and their secretaries would improve office productivity, 
with managers twice as likely as their secretaries to feel that "more 
automated equipment" was the answer (Honeywell Inc., 1983). 

Even in organizations where word processing is highly inte- 
grated and executives work "on line" a great deal, secretaries and 
principals do quite different tasks (Johnson, 1984). And, just as in 
the traditional office, it is the principals who perform most of the 
creative and rewarding taskp, . unely, those demanding high levels 
of verbal skill, discretion, responsibility, and decision making, such 
as writing original material, manipulating financial programs, or 
creacing project management systems (Bikson and Gutek, 1983). 
In many instances, for example, I witnessed executives passing 
documents that had been generated on a home computer to their 
secr^ ' -y for entry and text editing on the office system. 

'Mi C .xaii group study suggests that executives are delegating 
these tasks to their secretaries out of boredom. According to 
the director of the study, Tech Trends '85: Inside the American 
Office, "personal computing tends to glamorize clerical work, and 
managers have begun to realize thai." 

Many systems, for example, are designed h. such a way that 
there is little or no room for secretarial input. Computerized file 
management programs, for example, allow users to create, access, 
and store data m computers — tasks that can involv** varying de- 
grees of computer expertise and cognitive skill. In "hign-challenge" 
situations, secretaries are given a great deal of discretion in file 
management. They can create their own file management program 
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or customize an off-the-shelf program to fit their particular needs. 
Frequently, however, the word-processing secretary is required to 
mark up files or retrieve them using schemas predetermined and 
programmed by others. Similarly, text editing can vary in the 
amount of discretion and creativity allowed the secretary. Few 
secretaries are allowed to function as true editors, using their 
conceptual and verbal skills to rework the writing of a principal. 

The word-processing secretary is inheriting a good deal of the 
new hardware maintenance tasks as well, in particular, supervising 
the printer. Keeping it supplied with paper, changing ribbons, and 
tearing off output are all tasks falling in the secretary's domain. 

Inadequate training and time to experiment with new func- 
tions present other stumbling blocks to secretaries seeking chal- 
lenging work in the automated office. Too frequently, secretaries 
receive little or no training in system functions (U.S. Department 
of Labor, 1986) and thus lack the background to experiment with 
new programs such as project planning or spreadsheet software. 

Career Opportunities 

Women secretaries have long expressed a desire for greater 
career mobility and opportunity to advance in their organizations 
(Gran4jean and Taylor, 1980; National Conunission on Working 
Women, 1979; Schrank and Riley, 1976; U.S. Department of State, 
1975). The sweeping changes in office organization that often 
£w:company automation offer employers an opportunity to improve 
women's access to higher-level professional and managerial jobs. 
An important attraction for secretaries of acquiring and honing 
computer skills has been the belief that such skills would facilitate 
their entry into higher-level occupations. (Honeywell Inc., 1983; 
Kelly Services, 1982; Verbatim Corp., 1982). 

Contrary to the promise of many vendors and schools of- 
fering word-processing instruction, however, preliminary research 
indicates that clerical women are increasingly frustrated with the 
opportunity for advancement offered them in the "office of the 
future." Many are reporting uncertainty as to whether word pro- 
cessing per se should be viewed as a clerical, a technical, or a 
professional occupation (Verbatim Corp., 1982). In its survey of 
some 900 women working in VDT occupations, the Educational 
Fund for Individual Rights found that nearly a third of the female 
clericals felt discriminated against in terms of the promotional 
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and career path opportunities they received compared io men in 
their organization. In an employer survey of a large, highly au- 
tomated customer-service organization reported on by the same 
researchers, two-thirds of the women clericals said they were not 
satisfied with their chances for advancement (Westin et al., 1985). 
Sinular numbers were obtained m a 1983 study of professional 
secretaries (Professional Secretaries International and the Minolta 
Corp., 1984): 49 percent of the secretaries said they were dissat- 
isfied with the opportunity for advancement offered by their jobs, 
with 22 percent being "very dissatisfied." In the same survey ap- 
proximately two- thirds of the secretaries felt there were limitations 
to advancement for secretaries in their company. 

A review of study research conducted for the National Acade- 
my of Sciences (Werneke, 1984) focuses specifically on the nexus 
between technology and women's occupational mobility and links 
women's blocked mobility and their low pay to occupational seg- 
regation and the fact that women are locking into lower-level 
computer jobs. 

A concern of many researchers, in fact, is the eventual elimi- 
nation of many of the professional jmd managerial jobs into which 
women have moved over the last decade as a result of affirmative 
action eflforts. New data indicate a trend toward employers using 
attrition and retrenchment to reduce the number of recently cre- 
ated lower-level management positions through a last in, first out 
policy (Applebaum, 1984, Kraft, 1985). The social reorganiza- 
tion and new staflSng ratios being adopted by many offices when 
automatmg may, however, not only cut women off from upper- 
level jobs but reduce their access to srcreuarial jobs by eliminating 
many typists and clerk positions. These "bridge positions" tradi- 
tionally have off'ered women — most recently, minority women — an 
important entree mto higher-paid secretarial work (Noyelle, this 
volume). For years, entry-level typists have ^ispirod to move up 
into private secretarial or, more recently, administrative assistant 
jobs (Watstein, 1985). From there, as Kanter (1977) points out, 
mobility has traditionally been contingent on either the upward 
mobility of the boss or on a kind of horizontal mobility, with the 
secretary moving from firm to firm in search of a higher-paying 
job in a more prestigious firm or industry. 

To the extent that more and more private secretarial slots 
are phased out and secretaries are shared or pooled, organiza- 
tional career ladders will become even shorter. This could be a 
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particular problem for minority omen. In one Wall Street law 
firm, the private secretaries' slots are being eliminated through 
attrition. Secretaries who leave or retire are not replaced. All 
new secretarial recruits — a large percentage of whom are minority 
women from a local conmiunity college — are hired with the clear 
understanding that as long as they are with the firm they will 
be "team secretaries" and should not expect to be promoted to 
"private secretary." As such they will work in a pool with three 
other secretaries for nine attorneys. At a scdary of $400 per week 
these terms are easy for the new young recruits to accept. Ac- 
cording to the firm's director of personnel, however, problems do 
eventually arise. Typically these team secretaries, after a couple 
of years on the job, will come to her seeking raises because they 
are not permitted to move up to work for partners and their skilb 
on the office's very advanced word-processing system have greatly 
increased.^ 

Hirschhorn, however, in a concept paper, suggests that a dif- 
ferent scenario is occurring in the automated office. He posits that 
because a shift is taking place whereby office workers do more 
"negotiating" on their jobs than "taking orders," three "para- 
professions" may emerge from "the increasingly obsolete secretar- 
ial role." These are the para-publisher^ the para-librarism, and 
the pararmanager. The first supervises the document production 
process; the second supervises file and index management, with 
particular emphasis on cross-referencing; and the third prepares 
budgets, monitors master-calendar preparations, and maintains 
"control system data bases," such as productivity and time records 
(Hirschhorn, 1984:1). 

In Hirschhorn 's view this development is likely to move sec- 
retaries into the professional and managerial ranks. In his words: 
"The para-publisher, once a secretary, can become a manager of 
an in-house publishing unit. The technology capitsilizes his or her 
innate skills." He also points out, however, that "the person who 
cannot achieve para-professional status cannot hope to rise from 
filing clerk to receptionist to secretary" and cites the dangers this 
poses for "poor, uneducated or miseducated people," which could 

^ Some law firms and academic departments are experimenting with 
building career mobility into their teams by creating supervisory slots for 
"captains" or coordinators. The number of these slots, however, b very 
limited and is not likely to compensate for the old c&resr route of '^pool to 
partner" or typist to departmental secretary. 
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disproportionately be minorities or older women excluded from 
the training process (Hirschhorn, 1984). 

Mmority secretaries also often have a problem of another kind 
in moving up. Ibra Bikson of the Rand Corporation reports in 
a private communication that the status of a work group — what 
she calls its "organizational niche" — is a powerful indicator of the 
goodness and badness of women's opportunities in an organiza- 
tion (see aleo Gutek and Bikson, 1985). Minorities frequently 
are attached to the least prestigious divisions or departments of 
an organization. Their superiors, often minority males, have the 
poorest access to the resources or power structure of the organi- 
zations and consequently lack the ability to promote their female 
subordmates in any meaningful way. These departments also often 
have the poorest access to up-to-date equipment, and hence, these 
secretaries have the least opportunity to acquire those computer 
skills that would make them the most promotable. They may also 
be the first unit of an organization to experience budget cuts and, 
hence, the need for secretarial sharing or minipools. 

Minorities may be disadvantaged by the electronic office in 
other ways. Electronic telecommunications technology makes it 
possible for employers to move clerical work away from geograph- 
ical locations such as inner cities to other locations, such as sub- 
urban and rural areas, thus depriving minorities of jobs (Nelson, 
1984; Baran and Teegarden, 1983). Another threat is posed by 
the continumg transfer of clerical jobs out of the United States to 
cheaper, usually third-world, labor forces (U.S. Congress, Office 
of Technology Assessment, 1985). 

Compensation and skills 

Wages and Upskilling 

The issue of equitable wages for secretaries has been of growing 
importance over the last decade (U.S. Department of Labor, 1986; 
Professional Secretaries International, 1984). A great many secre- 
taries feel undervalued and underpaid. They resent not being paid 
for the skills they use, both their traditionally "invisible" gate- 
keeping (diplomacy) skills and their new computer-based skills. 

According to a study by Professional Secretaries International 
(1984), pay for secretaries has been based mainly on seniority. 
The length of time with an employer, in fact, has more impact 
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on salary than skills, education, or even job title. The next most 
influential factor affecting the secretary's salary is the title of her 
boss, followed by scope of the business (regional, national, inter- 
national); employer's pay policy (whether it pays high, average, or 
low salaries to all employees); and finally, the number of employees 
at the work location (the more employees, the higher the salary). 
The lack of a high school diploma costs a secretary approximately 
$2,500 a year, while having a master's degree adds only $1,500 to 
the average annual salary. Experience also counts for little. New 
secretaries earn only $1,000 a year less than those with 20 years of 
experience. Titles also count for very little. A move up to a higher 
title such as "executive assistant" or "senior secretary" counts for 
only about $1,000 a year per step up. 

With the advent of word processing, the definable skills of 
the traditional secretary (e.g., typing, filin^^, shorthand, and gate- 
keeping) have now been expanded to include data handling, text 
editing, and other technical computer skills. As a result, the issue 
of equitable pay for secretarial workers has taken on a new rele- 
vance. According to a study by Kelly Services, 88 percent of all 
secretaries believe that leeurning as much as possible about using 
word processing will help them increase their salaries. Half, in 
fact, believe it to be very influential (Kelly Services, 1984). In 
many ofRces, however, skill upgrading has not resulted in greater 
compensation. 

In most instances word-processing skills exceed those needed 
to operate a typewriter. Text editing and formatting, for exam- 
ple, both demand a degree of knowledge of software and hardware 
logic. On-line file management demands a blend of cognitive and 
conceptual skills in addition to computer logic. For example, to 
set up a workable file management system (e.g., affix appropriate 
labels to a file, assign key words), secretaries must have a "knowl- 
edge of context" that realistically reflects the goals of the boss and 
the organization as well as the capabilities of the office computer 
system. 

Many secretaries, moreover, are taking on training responsi- 
bilities and acting as informal teachers and instructors to other 
secretaries and to managers and executives on how to use the new 
equipment (Kanter, 1983). Too often these instructional efforts 
are taken for granted, and the secretary is not paid for her special 
knowledge. 
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Many employers (and some secretaries) believe that the on- 
the-job training on new equipment is a sufficient substitute for ad- 
ditional pay (Women's Bureau, U.S. Department of Labor, 1985). 
Most secretaries, however, want to see their new computer skills 
reflected in their paychecks and argue their case through orga- 
nizations such as Professional Secretaries International and The 
Working Women's Education Fund. 

In a recent poll of 1,250 secretaries, almost 90 percent believed 
their computer skills should earn them higher pay. However, the 
same survey reports that 58.1 percent feel that their computer 
skills had not earned them a higher salary (Pusselman, 1986). 
Thirty-five percent of the secretaries interviewed in the Peinasonic 
Study, in fact, cited "insufficient pay" as a source of their great- 
est job stress. In the Kelly survey only 30 percent of the word- 
processing secretaries interviewed reported receiving pay increases 
as a result of their word-processing skills. The Educational Fund 
for Individual Rights also found "a »trong minority" — perhaps 25- 
35 percent of the women VDT users it studied — expressing concern 
about fairness of the pay tliey were receiving. These attitudes were 
particularly strong among clericals, including seaetaries, under 30 
years of age. (This is also the group, according to the Kelly study, 
most likely to receive a pay increase as a result of developing new 
word-processing skills (Kelly Services, 1982].) 

It is essential that research be undertaken that tracks the types 
of skills used in different word-processing jobs and how currently 
these skills relate to wages. Secretaries in private, shared, and 
team jobs perform very diff*erent constellations of tasks and hence 
are likely to use a different collection of skills. Individuals working 
in the same kind of word-processing job may vary greatly among 
one another in expertise. Two secretaries can have very different 
abilities in exploiting a sophisticated word-processing program 
like Wordstar© or XywrHe©. They may differ in the number of 
commands they know, knowledge of when a command shoula be 
used, understanding of the computer's operating system, ability 
to save space on files, and ability to program the machine to take 
shortcuts or customize it to their needs. Developing a fair and 
equitable formula for evaluating word-processing and secretarial 
skills is an essential job still to be done. 
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OTHER Variables Affecting Change 

Altered staffing ratios £ind the authority structure are only 
some of the organizational variables affecting change in the sec- 
retary's job. Other importaL« variables include the size of the 
office, the kind of industry or profession (legal secretary, medical 
secretary, bank secretary, etc.), and the resources and wealth of 
the office or work group. 

Office Size 

Office size has always had an impact on secretarial work. Sec- 
retaries working in small offices have always been spared the costs 
of extreme specialization. Most have great variety in their jobs as 
"Jills" of all trades. Their work includes typing, housekeeping, re- 
search, inventory control, and accounting. Caste distinctions tend 
to be played down, with work relations w ^mer and more family- 
like and rules and regulations kept to a minimum (Murphree. l9ol, 
Litwak and Figueira, 1968). 

Secretaries in small offices nevertheless generally forgo the 
perks of larger establishments. Large firms often tend to have 
good back-up services (e.g., duplicating departments, mail and 
messenger services, canteens in which to make coffee and wash the 
pot) and higher salary scales. Just as important, large organiza- 
tions tend to be financially sounder. As one secretary in a very 
Isu-ge law firm pointed out to me: "They've got cash at the end of 
the month; their check is good!" Large organizations also afford 
a certain panache or status by association that reflects on any 
employee in her life outside the office, however modest her status 
at work. ("I can read about our clients in the New York Timeay) 

Computerization is making dramatic inroads in small offices 
(U.S. Congress, Office of Technological Assessment, 1985). The 
impact of automation in small offices alters few of these differ- 
ences. Its impact, however, is not well defined.^^ There zxe indi- 
cations that secretaries in small offices may be in a better position 
to be delegated higher-level computer tasks, such as setting up 
a computerized billing system or some other administrative or 
managerial software packages. For example, many small law firms 

Unfortunately, we have little systematic research on small-office au- 
tomation and its effect on secretaries. Such research is essential since small 
business generates the bulk of new clerical jobs m the United States today, 
and more and more secretaries are likely to find jobs there. 
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cannot 2Lfford customized packages, and the task of adapting a 
retail software package falls to the legal secretary with initiative. 

Moreover, while salaries of word- processing secretaries in small 
offices are likely to rem2dn lower than those of secretaries in large 
organizations, the opportunity in small firms to broaden one's 
skills may put the small-office secretary in a better position to 
advance into higher-paying jobs, depending on the industry in 
which she works. 

Industrial Variation 

Secretarial jobs, before and after the introduction of the com- 
puter, have tended to vary in significant ways by industry and 
profession. Want ads routinely promote secretarial jobs by adver- 
tising different industrial or professional cultures. Secretarial jobs 
in broadcasting are considered glamour jobs; law and publishing 
are portrayed as intellectual and dignified; medicine is for the 
secretary who wants to help people. 

It is, in fact, true that the service or product put out by 
a company will have an effect on the secretary's tasks. Medical 
secretaries, brokerage secretaries, and academic secretaries, for 
example, tend to have more client contact than do l2u:ge-firm legal 
secretaries. 

Research, however, indicates that secretaries who work in the 
professions, while generally better paid (academia is the excep- 
tion), have the shortest career ladders and least opportunity for 
mobility into management. In an earlier piece (Murphree, 1981), I 
distinguished between professional or caste bureaucracies and class 
bureaucracies. In the former (e.g., law and accounting firms), mo- 
bility is based on credentials, and hence beyond the reach of the 
secretary. In the latter (e.g., brokerage houses and some man- 
ufacturing firms), initiative, savvy, and salesmanship are highly 
valued, and secretaries have a better chance for advancement. Sec- 
retaries in the caste-like Wall Street law firms are, by definition, 
barred from moving into any professional jobs, except for two or 
three supervisory jobs in personnel or as "leaders" or coordinators 
of a clerical team. 

Public versus private sector is another variable that may affect 
the nature of change in secretarial work in the automated office. 
Public sector secretaries are more likely to be protected by unions 
than are secretaries in the private sector. Increasingly, contract 
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bargaining mcludes discussions of the impact of technology on 
office workers. Negotiating points can include job security, wage 
increases for word** and datei-processing skills learned, ergonomic 
improvements, and job design standards. 

Resources and Wealth of Office 

The quality of secretarial jobs has always varied according to 
the resources and wealth of the organization. This is no less true 
in the automated office. Wealthier firms are the most likely to 
spend extra dollars for upgrading the ergonomics of the office, i.e., 
improving lighting and air quality, purchasing the proper chairs 
and desks, and keeping the equipment in top-notch condition. 
They are also the most likely to preserve the private secretarial 
role. Secretaries give status to a boss, and this is important 
in many offices. It is not clear — despite vendor claims — that a 
terminal on the boss's desk can replace the prestige of having a 
secretary. More likely, those who can afford to maximize their 
status will have both a terminal and a secretary. Most law firms, 
for example, have maintained private or sheired secretaries as long 
as the bottom line has permitted. 

Poor firms or economically shaky firms (or poor departments), 
on the other hand^ are the most likely to attempt to cut costs by 
not replacing secretaries who leave. They may also be more likely 
to implement secretarial sharing or minipools in their office when 
word processing is brought in. They are also the least likely to 
give extra pay to secretaries who work for a large number of bosses 
and who have very heavy work loads. 

CONCLUSION 

In this paper I have stressed the importance of examining the 
social context in which office automation is occurring in order to 
determine its effects on secretaries. I have also pointed out the im- 
portance of examining the differential effects automation can have 
on various "at risk" groups of women office workers, particularly 
black and Hispanic women, who come into offices with different 
work histories and backgrounds but who have — more than many 
managers are prepared to acknowledge — the same expectations 
and needs for growth and advancement as their coworkers. 

Key factors in my analysis have included gender relations at 
work, especially the persistence of a strong patrimonial tradition 
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in boss-secretary relations, and variation in staffing ratio (private, 
shared, and pool secretaries), which are found in the contempo- 
rary office. These can either mitigate or exacerbate traditional 
social relations between bosses and word-processing secretaries in 
important ways. 

My focus, which considers office automation from the perspec- 
tive of the word-processing secretary, suggests hypotheses about 
where it is likely to succeed and to fail. Crucial to its success or 
failure are the rising expectations working women bring to their 
jobs and the limited extent to which these expectations are be- 
ing met. It appears that too often word-processing secretaries are 
led to expect more from the new technology than it can realisti- 
cally deliver, given the strong traditions that continue to shape 
office organization. The trend toward secretarial sharing and cer- 
tain pooHike arrangements, along with a lack of training, make 
it impossible for many secretauries to learn and perform the more 
challenging high-tech task^ technology in principle permits. The 
persistence of patrimony in certain v/ord-processing settings con- 
tinues to require secretaries to negotiate their job tasks just as 
they always have. 

Mobility and access to real career ladders continue to be a 
problem. In the new, as in the traditional, office, favoritism and 
manipulation of a boss is mora likely to produce a move upward to 
a professional position than any reorganization of career ladders 
that is technology-driven or management-inspired. Moreover, sec- 
retaries shuttled from private secretarial status into slots as shared 
secretaries or into strict minipools lose access to even the short- 
ladder career routes (e.g., pool to executive) that were formerly 
available. 

Wages and salary increases for skills acquired may prove to 
be the biggest problem of all. Word-processing secretaries may 
have to work "smarter" and "harder" and learn new skills just to 
maintain their jobs and current pay. This is a source of frustration 
for many women who look for incentives to "get on the word- 
processing bandwagon" and contribute to office productivity. 

The dearth of data on the subject should not be minimized. 
The occupation of secretary has reached a critical juncture in office 
history. Yet, analysis of it and its incumbents currently must be 
based on exploratory case study material and crude preliminary 
survey data. Lacking more reliable data, I am '•estricted in this 
paper to presenting a series of hypotheses. 
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My inquiry suggests a troubling relationship between women's 
experiences in the new oflSce and their expectations, at least in 
the typical case in which office automation is experienced as an 
invasion of VDT terminals in a piecemeal and unsystematic (ash- 
ion. Many traditional tasks and rules remain. But there is also 
a troubling trend toward eliminating some secretarial functions. 
The trend of word processing by professionals, in which authors 
or bosses handle everything from the generation of ideas to the 
generation of finished texts, may be growing. 

What then becomes of the secretary? What are the conse- 
quences of these changes for secretarial job design, wages, working 
conditions, and mobility? What jobs, if any, can minority women 
move into? What happens to older secretaries? What jobs for 
women office workers will continue to exist? 

It is imperative to get answers to these kinds of questions. 
Careful, systematic research on those pace-setting high-tech envi- 
ronments that have moved beyond pools or secretarial sharing to 
a basic redivision of labc* may furnish clues to what the nation's 
largest women's occupation cein expect. 
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Integrated Circuits/Segregated Labor: 

Women in Computer- Related 
Occupations and High-Tech Industries 



MYRA H. STROBER and CAROLYN L. ARNOLD 



We are just beginning to see the repercussions in all of our 
lives of the technological feat of fitting the electronic wiring and 
switches of what was a room-sized computer in 1946 onto a less 
than fingernail-sized piece of silicon and metal by the end of the 
1970s. This silicon chip is the core of a technological revolution, 
the result of many attempts over a century to produce a "com- 
puting machine" that is small, fast, and cheap. Now, as the chips 
and, thus, the computers they make possible get smaller, faster^ 
and cheaper, their applications in both old and new products are 
spawning a new high-technology industry. We see changes in a 
multitude of workplaces and homes, the expansion of opportuni- 
ties in existing industries and occupations, and the creation of new 
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industries and occupations that were not even imagined just a few 
years ago. 

The occupations most involved in the computer revolution 
are engineers, computer scientists/systems analysts, programmers, 
electronic technicians, computer operators, and data-entry work- 
ers; these occupations are expanding both within the computer 
industry and in other industries as well. In suidition, the com- 
puter 'ndustry provides new opportunities for managers, clerical 
worke/s, and production workers. Traditionally women have been 
sharply segregated into different occupations from men and have 
been paid less than men (Gross, 1968; Lloyd and Neimi, 1979; 
Blau and Hendricks, 1979; O'Neill, 1983; Bielby and Baron, 1984; 
Strober, 1984; Treiman and Hartmann, 1981). This study poses 
several questions. Are there better opportunities for gender in- 
tegration and earnings equity in these new occupations that are 
growing rapidly, are exhibiting labor shortages, and are suppos- 
edly not locked into past traditions and stereotypes? Are there 
better opportunities for gender integration and pay equity in high- 
technology (high-tech) inc^ <»tries? What does the growth of these 
occupations imply for Vi *en's employment? 

This paper is divided into four sections. The first discusses 
the det£iils of the occupations we analyze. The second section uses 
published data as well as the 1/1000 Public Use Samples (P.U.S.) 
from the 1970 and 1980 U.S. Censuses to look at how women are 
faring in the six major computer-related occupations and in high- 
tech industries. In the third section, the 1980 published data and 
the 1980 P.U.S. are used to examine the relative earnings of men 
and women in three computer-related occupations in high-tech 
and non-high-tech industries. In the fourth section, we discuss our 
findings and their implications. 

In brief, we found that although high tech in general and 
computer occupations in particular are often seen as the great 
equalizers, especially for those with higher education, in fact, there 
is considerable gender segregation in both high-tech industries 
and computer-related occupationc in all industries; there is also 
considerable male-female earnings differentiation. We suggest that 
one possible cause of the earnings differentiation is that men and 
women in computer occupations are not employed equally across 
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industries; women tend to be employed more frequently in the 
lower-paying end-user industries.^ 



The development of semiconductors, computers, zmd com- 
puter languages spawned several new occupations 2md expanded 
several others. There are six major computer-related occupation 
groups — engineers, computer specialists, engineering and science 
technicians, production workers, computer operators, and data- 
entry operators. For three of these groups (engineers, engineering 
and science technicians, and production workers), we have re- 
stricted the analysis to those employed in the computer industry. 
For the other three groups (computer specialists, computer oper- 
ators, and data-entry operators), we have examined employment 
in all industries. The following descriptions of the occupations 
in these groups are based on definitions in the Standard Occu- 
pational Classification Manual, 1980 (U.S. Department of Com- 
merce, 1980), California Employment Development Department 
publications (ABAG, 1981), and interviews with workers and em- 
ployment counselors. 



Engineers design hardware for computers, including the elec- 
tronic circuits. The largest group of engineers is electrical engi- 
neers, but mechanical and industrial engineers also work in the 
computer industry. Sometimes they incorporate soft'vare designs 
into the circuits. Engineering is the highest-status and highest- 
paid computer-related occupation, with engineers generally having 
at least a B.S. degree in engineering; many have advanced degrees. 

^ We define **end-user" Industries as those that use the products of the 
computer industry and make only minor changes to the products to accom* 
mo date their needs, rather than making basic new developments in these 
products. The companies developing computers and /or their software are 
part of the computer industry. The companies in all other industries, which 
will use these computers and/or software, are part of end-user industries. 
It is true that even within the computer industry the administrative divi- 
sions of the companies are end*users of computers. However, census data do 
not permit us to make such fine distinctions within industries, and we are 
interested here mainly in any broad differences between industries. 



COMPUTER-RELATED OCCUPATIONS 



DESCRIPTIONS OF OCCUPATIONS 



Engineers 



ERIC 




MYBA H. STROBER AND CAROLYN L ARNOLD 



139 



Computer Specialists 

As we look beyond designing hardware to designing software, 
the sets of instructions that tell the computer which operations to 
perform, we encounter the computer specialist occupations. While 
computer engineers tend to be employed largely by computer com- 
panies, computer specialists are employed in virtually every major 
industry group. These jobs involve a hierarchy of tasks that used 
to be done by one person with the title of computer programmer. 

When the first computer was unveiled in 1946 (it was room- 
sized because the circuits were made with glass vacuum tubes), 
the engineers who designed it thought that the main task of ar- 
ranging the circuits had been done, and that giving instructions 
to the computer to perform calculations would be a simple clerical 
task. So they hired people who usually do clerical tasks — women. 
In this case the women were recent college graduates with math 
backgrounds. However, these women found that in order to get 
the computer to do calculations, they (the programmers) had 
to know all about the design of the circuits and the way those 
circuits worked in the computer; they had to tell the computer 
not only what to do, but how to do it. The simple operation of 
performing calculations (in this case for Navy shell trajectories) 
became a high-level task that involved a knowledge of logic, math- 
ematicS) and electronic circuits. These women programmed the 
necessary calculations and went on to do others. However, those 
who watched the programming process began to realize that pro- 
gramming was a high-level, challenging, and creative occupation. 
As the occupation grew, it became largely male (Kraft, 1979). 

Ironically, some programming today is akin to the type of cler- 
ical job that computer designers (mistakenly) thought it would be 
in the late 1940s. Over time, with the development of higher-level 
languages (closer to human languages)^ and more routine appli- 
cations, programming tasks that were previously highly skilled, 
highly paid, and concentrated among highly educated workers 
have been broken down into more routine tasks and distributed 
among less-skilled workers. Kraft (1977) has suggested that, as 
this "deskilling" has occurred, it is women who have moved into 



Note that higher-level languages are closer to human languages and 
hence are easier to use in programming. Thus, paradoxicallyi ''higher'*^ level 
languages require lower skill and have lower prestige associated with their 
use. 
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the less-skilled jobs.^ Greenbaum (1979) found that the lowest- 
level programming jobs were disproportionately occupied by racial 
and ethnic minorities. 

This history of the developing hierarchy in computer program- 
ming is reflected in the designations given by the Bureau of the 
Census to the computer specialist occupations. In 1960 and 1970, 
computer specialists, including programmers, were included in the 
professional category. By 1980, the Census put the three-digit 
occupational category of computer scientists/systems analysts in 
the professional category and the three-digit category of computer 
programmers in the technical category. 

The following descriptions attempt to capture the current hi- 
erarchy and educational requirements among computer specialists. 
Some workers in these occupations do not have formal credentials, 
having been trained or self-taught on the job. These job titles and 
descriptions continue to change and overlap. 

Computer scientists and some systems analysts work with 
engineers to design the overall hardware and software systems 
and sometimes know just as much about the hardware, although 
their training is more concentrated in the logic and mathematical 
models of computer systems, rather than on electronic principles. 
They also develop new languages to be used by other programmers. 
Generally, they have an M.S. or Ph.D. in computer science (CS) 
or electrical engineering (EE) or both (CS/EE). 

Computer systems analysts conceptualize and plan how a busi- 
ness or industrial task, such as automating a payroll or an assembly 
line, will be solved by computerization. Systems analysts do not 
write the programs but make flow charts to show the subtasks that 
need to be done by people and computers and their sequence and 
timing. 

Computer programmers are often promoted into systems ana- 
lysts positions because these positions represent higher-level skills, 
responsibility, and pay than do programming positions. If systems 
analysts were not previously programmers, their education is ei- 
ther in business or data processing. There is a debate in this field 
about whether systems analysts need programming skills or not. 



^ Braverman (1974) originally identified and labeled this process as the 
degradation of work." It soon became known as deskilling." 



MYRA H. STROBER AND CAROLYN L. ARNOLD 



141 



Systems programmers maintain and modify operating sys- 
tems — systems of programs that coordinate all the hardware in 
a particular computer so it will run according to certain high-level 
languages. They are also responsible for updating the high-level 
software on the system in their particular company. They gener- 
ally require a B.S., M.S., or Ph.D. in CS, EE, or math. 

Programmer/analysts update operating systems and write 
programs that tailor the computer's uses to each individual work- 
place. Although ready-made software is available for many pur- 
poses, most firms need programmers to modify or write programs 
that reflect their own computing needs. These programmers need 
to know both operating systems and high-level languages. Ed- 
ucation requirements are a B.A. in related subjects with some 
programming experience, a B.S. in CS, or an M.B.A, 

Software engineers, as some programmers are increasingly 
called, design and write programs in high-level languages specif- 
ically for certain computers. These programs, often called pack- 
ages, are sold with the computer to make it easier for nonprogram- 
mers to use. Packages can include such items a3 games, eiccounting 
programs, and instructional programs. Producing these programs 
requires the creativity to conceptualize and design new ways to 
use the computer. People writing these software packages require 
a good knowledge of the language used to program the software 
and good ideas about marketable psickages. Acquiring knowledge 
of programming and having creative ideas are more important for 
job success than are educational degrees. Consequently, a range 
of people, from high school students to Ph.D.s, are designing and 
writing software. 

Programmers, sometimes called coders or applications pro- 
grammers, are mainly translators. They translate instructions 
for a certain application in one language into the programming 
language that their particular computer will use to produce ^ ..v 
same results. The job category itself encompasses a range of skill 
and creativity from routine coding of sections of an application 
program to a task more like a programmer /analyst, depending 
on their industry or firm. These jobs can be done with less than 
a B.S. in CS. However, if those with a B.S. degree are available, 
employers often prefer to hire them. 
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Engineering and Science Technicians 

A third major group of computer-related workers is engineer- 
ing and science technicians. This group is found in the com- 
puter industry and is mainly made up of engineering technicians 
trained in electronics, although there are also some science techni- 
cians working within the industry. The electronic technicians have 
enough specialized knowledge of electronics to be able to construct, 
test, and repair the circuitry and components of computers that 
the engineers design and to understand engineering specifications 
and problems. Although they do not do original design work, they 
operationalize designs, test them, and then advise engineers on 
possible modifications. They work both in research design and in 
production to test and troubleshoot both new and existing prod- 
ucts. Also included in the engineering tecunician category are 
drafters, who, using both manual and computer-assisted drafting 
tools, make drawings of the circuit boards and components that 
the engineers design. The standard degrees are the 2-year asso- 
ciate of arts (A.A.) or associate of science (A.S.) for an engineering 
or science technician and an A.A. in drafting for a drafter. 

Computer Operators 

The fourth computer-related occupational group is computer 
operators. They are employed in all industries. Computer opera- 
tors run the external operation of the computer; ensure that the 
computer receives the programs and data; and coordinate disks, 
tapes, and printing connections to the computer, either manu- 
ally or by supervising automated systems. This occupation ranges 
from active high-level interactions with the programs to routinized 
supervision of automated systems. It is sometimes an entry-level 
job leading to low-level programming. Education needed is simple 
knowledge of the equipment from a short training course and /or 
from experience. The occupation is rapidly being deskilled as more 
of its functions become automated. 

Data-Entry Operators 

Data-entry operators, the fifth computer-related occupation, 
put information into a form that can be read by a computer. This 
information used to be keypunched onto cards but is now almost 
always put onto tapes or disks from terminals. The operators. 
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who basically type numbers and letters into a terminal, require 
training in typing. They are also employed in a!l industries. 

Production Workers 

The sixth major computer-related occupation is production 
worker. While many of the production jobs are similar to those in 
ether industries, the following jobs are unique to semiconductor 
and computer production. There are generally no specific edu- 
cational requirements for these jobs, although people with some 
knowledge of electronics are generally preferred. Often hazardous 
chemicals are used in the production process. 

Semiconductor proctssors put materials through chemical and 
mechanical processes to create semiconductor integrated circuits 
on chips. They work either manually or, as these tasks become 
mechanized, with processing machines. 

Semiconductor assemblers assemble chips into wired devices 
which become the complete integrated circuit. This includes bond- 
ing wires to circuits, a task which is done under a microscope, and 
cleaning the circuits with chemicals. 

Electronic assemblers assemble the integrated circuits and 
other electronic components into a frame that becomes the fin- 
ished product (e.g., a computer). Electronic assemblers can be 
promoted to electronic testersy who test chips, boards, and com- 
ponents as they go through assembly, or electronic inspectors^ who 
examine the components for errors and specification requirements. 

A skilled occupation that is sometimes pait of production 
and sometimes part of customer service is data-processing repair^ 
which involves installing and repairing data-processing machinery 
in offices and on production lines. This job category includes a 
range of workers from electronic mechanics to assembly and wiring 
technicians. 

There are also, of course, managerial, professional/technical, 
sales, clerical, and service occupations within the computer indus- 
try. These jobs tend to be similar to such jobs in other industries. 

GENDER SEGREGATION 
Computer- Related Occupations 

In this section we begin the analysis of gender segregation by 
examining trends in total employment and women's employment 
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in computer-related occupations. Table 1 presents data both for 
occupations that are computer related regardless of their industry 
(computer specialists, computer operators, data-entry operators, 
and data-processing repEurers) and for occupations that are com- 
putet related only when found in computer industries (engineers, 
engineering and science technicians, and most production work- 
ers). As Table 1 shows, between 1970 and 1980, employment in 
computer-related occupations grew about 80 percent — from about 
1.5 million to 2.4 million. However, although the growth of these 
occupations is widely heralded, it is important to note that they 
represented only 2.0 percent of all employment in 1970, and 2.5 
percent in 1980. (Among all women workers, those in computer 
occupations represented 2.3 percent of employment in 1970 and 
2.9 percent in 1980. The corresponding percentages among men 
workers were 1.8 percent in 1970 and 2.2 percent in 1980.) 

This growth took place in the context of increasing participa- 
tion in the labor force by women. In 1970, women were 38 percent 
of the U.S. labor force; by 1980, they were 43 percent. However, 
in both those years, women's representation in computer-related 
occupations was either considerably below or considerably above 
their representation in the labor force as a whole, depending on 
the specific occupation. 

Despite the fact that the computer-related occupations are of 
relatively recent origin, they are already remarkably segregated 
by gender. In 1970, women were 2 percent of all engineers in 
the computer industry; in 1980, that figure had risen to only 
5 percent. Thus, in the highest-paid, highest-prestige computer- 
related occupation, women are virtually absent. 

Among computer specialists in all industries, the situation is 
somewhat better, although women are still below their proportion 
in the overall work force. In 1970, women were 15 percent of 
adl computer scientists/systems analysts. This occupation more 
than doubled from 1970 to 1980 (from 93,000 to 201,000), but 
by 1980, women were still only 22 percent. Among programmers, 
the proportion of women atlso increased, but they were also still 
underrepresented. The number of programmers almost doubled 
(from 161,000 to 313,000), and the proportion of women grew 
from 23 percent in 1970 to 31 percent in 1980. 

Women were better represented among engineering and sci- 
ence technicians in the computer industry than among engineers, 
but were less well represented than among computer specialists. 
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TABLE 1 Total and Women's Employment in Computer-Related Occupations, 
1970 and 1980 



1970 1980 



Percent Percent 
Occupation Number Women Number Women 



TotftI employed :n labor force 
Total employed in computer- 
related occupations 

Engineers' 
Electrical/electronic engineers 

Computer specialists 
Computer scientists/systems analysts 
Computer programmers 

Engineering and science technicians- 
Electronic technicians 
Drafters 

Computer operators 

Data-entry operators 

Production workers- 
Operatives, fabricators, 

transporters, and laborers 
Assemblers 

Electronic assemblers . 
D&ta-processing repairers- 
Percent of total employed labor force 
in computer-related occupations 



76,553,599 


38 


97,639,355 


43 


1,497,683 




2,424,240 




90,626 


2 


125,055 


5 


47,004 


2 


67,320 


4 


254,537 


20 


513,863 


28 


93,200 


15 


200,684 


22 


161,337 


23 


313,179 


31 


58,292 


11 


90,990 


17 


31,454 


U 


60,299 


15 


16,963 


7 


16,726 


16 


117,222 


29 


408,475 


59 


272,570 


90 


378,094 


92 


680,299 


46 


872,345 


49 


519,221 


58 


591,091 


58 


158,191 


74 


208,284 


72 






55,879 


77 


24,137 


3 


35,418 


88 


1970 




1980 




2 0 




2.5 





NOTE: Computer-related occupations are defined in Appendix B, 
a 

-Employment data for these occupations are only for the computer industry defined as 
two three-digit industries: Electronic Computing Equipment (SIC Codes 1970 189, 
1980*322) and Electrical Machinery, Equipment, and Supplies, not elsewhere classified, 
including semiconductors {SIC Codes 1970.208; 1980:342), Data for all other occupations 
are for all industries. 

^Workers not in the computer industry; data-processing repairers in the computer 
industry are included in ''Production workers" above: 6,707 in 1970 and 11,208 in 1980. 
Wonien also accounted for 3 and 8 percent, respectively in 1970 and 1980, for these 
repairers. 

SOURCE, 1970 data, Bureau of the Census {l972.Table 8), 1980 data. Bureau of the Censi 
(l984.TabIes 1 and 4). 



In 1970 in the computer industry, women were 11 percent of engi- 
neering and science technicians; in 1980 they represented 17 per- 
cent. They were similarly represented among electronic/electrical 
technicians— 11 percent in 1970 and 15 percent in 1980. As 
drafters, women did less well in 1970 than other technicians- 
only 7 percent were women— but did better in 1980, when 16 
percent were women. 
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Initially, there W2is no clear indication 2ls to which gender 
would be assigned to the occupation of computer operator. In 
1960, when there were only 2,000 computer operators, women held 
65 percent of the jobs (Dicesare, 1975). Between 1960 and 1970, 
the jobs in this occupation increased more than 50- fold, to 117,000. 
More of these new jobs were filled by men than by women so that 
in 1970, women were only 29 percent of all computer operators. 
In the period from 1970 to 1980, however, while the occupation 
increased fourfold, to 408,000, more of the new additions to the 
occupation were women, so that in 1980, women were 59 percent 
of all computer operators. 

Like most clerical occupations, data entry is preponderantly 
female. In 1970 women were 90 percent of data-entry operators. 
Between 1970 and 1980 the occupation became even more seg- 
regated so that by 1980 women represented 92 percent of such 
operators. 

Of all production workers in the computer industry, women 
were only slightly over their representation in the labor force as 
a whole: 46 percent in 1970 and 49 percent in 1980. However, 
when we look more closely at the less-skilled production occupa- 
tions, women's representation is much higher. Of all the operators, 
fabricators, laborers, and transportation \/orkers, a group which 
includes the semiconductor processors and assemblers and all other 
lower-level production workers in the computer industry, women 
represented 58 percent in both 1970 and 1980. Among assemblers, 
a subset of operatives, women were about 73 percent in 1970 and 
1980. Of electronic assemblers, a group identified only in 1980, 
women were an even higher proportion: 77 percent.^ However, 
in the occupation "data-processing machine repairers," we find 
again the extraordinary gender segregation we often see in techni- 
cal occupations: women held 3 percent of these jobs in 1970 and 8 
percent in 1980. 

In Table 2 we present the difference between the percentage 
of women in the total labor force and the percentage of women 
in each computer-related occupation listed in Table 1. This dif- 
ference represents a rough measure of occupational segregation. If 
we compare the data for 1970 and 1980 we find that except for 



* In Silicon Valley in 1981, 40 percent of women assemblers were ethnic 
minorities (Rogers and Larsen, 1984). This production occupation is even 
more segregated abroad (Grossman, 1980). 
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TABLE 2 TJnderrepresentation of Women in Computer-Related Occupations 



Occupation 



Index 



Engineers 
Electrical/electronic engineers 



36 
36 
18 
23 
15 
27 
27 
31 
9 
-52 
-8 



38 
39 
15 
21 
12 
26 
28 
27 
-16 
-49 
-6 



Computer specialists 
Computer scientists/systems analysts 
Computer programmers 



Engineering and science technicians' 
Electronic technicians 
Drafters 



Computer operators 



Data-entry operators 



Production workers- 
Operatives, fabricators, 

transporters, and laborers 
Assemblers 
Electronic assemblers 
Data-processing repairers— 



-20 
«36 



35 



-15 

-29 
-34 
35 



NOTE: Data from Table 1. The index is defined as the difference 
between percent women in total labor force and percent women in each 
computer-related occupation. Computer-related occupations are defined 
in Appendix B. 

|Same as Table 1. 
-Same as Table 1. 

computer operators, the level of segregation was approximately 
the same for the 2 years. 

Table 3 presents total employment and women's employment 
for the computer industry and for computer-related occupations in 
all other industries. These totals show the number of people who 
are involved in developing, maintaining, or supporting the produc- 
tion of computers in the computer industry, plus those working in 
occupations that were created as a result of the computer revolu- 
tion. 

Between 1970 and 1980, combined employment in the com- 
puter industry and computer-related occupations grew about 60 
percent — from about 1.8 million to 2.9 million. Still, they repre- 
sented only 2.4 percent of all employment in 1970 and 3.0 percent 
in 1980. (Among all women workers, those in the computer in- 
dustry and computer occupations represented 2.7 percent of em- 
ployment in 1970 and 3.4 percent in 1980. The cotresponding 
percentages among men workers were 2.3 percent in 197C and 2.8 
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TABLE 3 Total and Women's Employment in the Computer Industry and in Computer-Related 
Occupations in All Industries, 1970 and 1980 



1970 1980 

Industry or Number Percent Number Percent 

Occupation Employed Women Employed Women 



Total employed in labor force 


76,553,599 


38 


97,639,355 


43 


Total employed in computer industry^ 










and computer«>related occupations^ 










in all other industries ^ 


1,805,481 


43 


2,940,891 


48 


Total in computer industry- 


1,173,866 


38 


1,685,461 


41 


Executives^ managers, and 










administrators 


66,043 


6 


181,362 


11 


Professional/technical 


229,017 


9 


321,185 


12 


Sales 


19,093 


7 


38,447 


15 


Administrative support and clerical 


158,276 


66 


243,693 


70 


Services 


21,138 


19 


27,728 


20 


Production . 


680,299 


46 


873,046 


49 


Total in computer- related occupations- 










in all other industries** 


631,615 




1,255,430 




Computer scientists/systems analysts 


81,794 


15 


174,299 


23 


Computer programmers 


146,565 


23 


282,673 


32 


Computer operators 


112,646 


30 


394,421 


59 


Data-entry operators 


266,473 


90 


368,619 


92 


Data-processing repairers 


24,137 


3 


35,418 


8 



Percent of total employed labor force 1970 
in computer industry and computer-related 2.4 
occupations in all other industries 



1980 
3.0 



a 



-Computer Industry defined as two three-digit industries: Electronic Computing 
Equipment Manufacturing (SIC Codes 1970:189; 1980:322) and Electrical Machinery, 
Equipment, and Supplies, not elsewhere classified (including semiconductors) (SIC Codes 
1970:208; 1980:342). Although an effort has been made by the authors to achieve 
consistency, these occupational categories do not include precisely the same occupations 
in 1970 and 1980, so the percentage of women in each category should be interpreted as the 
percentage of women in that category as it was defined in each year rather than directly 
comparing the percentages between years. However, the total employed in the computer 
industry for each year includes all occupations, so these percentages can be directly 
compared. For the computer industry data, n detailed listing of the occupational 
gategories used here for 1970 and 1980 is available from the authors. 
KJomputer-related occupations are defined in Appendix B. 

-Calculated by subtracting number employed in these occupations in the computer industry 
from number employed in all industries. 



SOURCE: 1970 data. Bureau of the Census (l972:Table 8); 1980 data, Bureau of the Census 
(l984:Tab!es 1 and 4). 
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percent in 1980.) Although there appear to be changes between 
1970 and 1980 in the percentage of women in the occupations listed 
in Table 3, changes in occupational definitions during the 10- year 
period were snch that the categories cannot be reliably compared. 

GENDER, Race, and Ethnic Distribution 
IN Four Computer-Related occupations 

If we look more closely at the four computer-related occupa- 
tions that are present in all industries — computer scientists/sys- 
tems analysts, computer programmers, and data-entry operators — 
we can see how women and men in the three largest racial and 
ethnic groups are represented. Table 4 shows that in the employed 
labor force as a whole, white men are 50 percent of the workers, 
white women are 36 percent, black men are 4.8 percent, black 
women are 4.8 percent, and other racial groups make up 8.4 per- 
cent of the workers. Men and women of Spanish origin, who can be 
of any race, represent 3 and 2 percent of the workers, respectively. 

In the occupations of computer scientist, systems analyst, and 
computer progranuner, women of all groups and minority men are 
underrepresented compared to their representation in the labor 
force as a whole, while white men are overrep resented. Within 
each racial and ethnic group, men are better- represented than 
women. 

Among computer scientists/systems analysts, the highest paid 
of these four occupations, white men hold 71.3 percent of the jobs, 
which is much higher than their representation of 50 percent in 
the labor force. White women occupy 19.5 percent of the jobs, 
only half as high as their representat^*'^ - in the labor force Black 
men are less represented in this occu^ ^n than in the lab< r force 
(3 percent versus 4.8 percent). Black women's representation is 
even poorer, 1.7 percent in computer scientists/sy stems analysts 
versus 4.8 percent in the labor force. People of other races are only 
about half as well represented in this occupation as in the labor 
force. Like black men, the representation of men of Spanish origin 
is just over half that of their presence in the labor force (1.8 versus 
3 percent). Women of Spanish origin are virtually unrepresented; 
they are only 0.1 percent of computer scientists/systems analysts, 
though they are 2 percent of the labor force. 

Among computer programmers, the next lower paying occu- 
pation, white men are still over represented, and the other groups 



TABLE 4 Employment Distribution by Race, Spanish Origin, and Gender, Total Labor Force and 
Four Computer-Related Occupations, 1980 (in percent) 



Race, Origin, 
and Gender 



Total 

Labor Force 

(N = 97,639,355) 



Computer 

Scientists/ 

Systems 

Analysts 

(N = 200,684) 



Computer Computer Data-Entry 

Programmers Operators Operators 

(N = 313,179) (N = 408,475) (N = 378,094) 



White 

Men 

Women 
Black 

Men 

Women 
Other races 
Total 

Spanish origin 

Men 

Women 
Not of Spanish 

origin 
Total 



50.0 
36.0 

4.8 
4.8 

8.4 

100.0 



3.0 
2.0 
95.0 

100.0 



71.3 
19.5 

3.0 
1.7 

4.5 

100.0 



1.8 
0.1 

98.1 

100.0 



62.2 
26.5 

3.1 
2.5 
5.7 
100.0 



1.0 
0.1 
98.0 

100.0 



33.9 
49.5 

4.7 

6.9 
5.0 
100.0 



2.4 
2.8 
94.2 

99.4 



5.7 
71.3 

1.1 
15.1 
6.8 
100.0 



0.1 
5.7 
94.8 

100.6 



NOTES: Not all columns total 100.0 due to errors in rounding Persons of Spanish origin can be of any race. 
SOURCE: Bureau of the Census (1984:Table l). 
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are still underrepr^.ented, but somewhat less so. White men are 
overrepresented by 12 percentage points (82.2 percent versus 50 
percent) and white women are underrepresented by 10 percentage 
points (26.5 percent versus 36 percent). Blaci. men's represen- 
tation is still about 3 percent^ but blade women's representation 
has increased to 2.5 percent. However, both percentages are be- 
low their share of the labor force. Other racial groups have also 
increased their representation, but it is still below their labor 
force representation. Men and women of Spanish origin have vir- 
tually the same representation among computer programmers as 
among computer scientists/systems analysts — 1.9 and 0.1 percent, 
respectively. 

This situation changes and in some cases reverses itself in 
the lower-paying occupation of computer operator. White men 
are now only one-third of the workers, 16 percentage points less 
than in the labor force, and white women are now half of the 
workers, 14 percentage points above their representation. Bl2u:k 
men's representation is about the same as in the labor force, and 
black women's representation is higher among computer operators 
(6.9 percent) than in the labor force (4.8 percent). People of 
other racial groups are still underrepresented, however. Men of 
Spemish origin have a representation among computer operators 
below their labor force percentage, while the percentage of women 
of Spanish origin is above their percentage in the labor force. Thus, 
in this lower-paid computer occupation^ white and black women 
and women of Spanish origin are overrepresented ^ and white men 
are underrepresented, while the percentage of black men and men 
of Spanish origin reflects their percentage in the labor force as a 
whole., 

When we look at the lowest-paid computer occupation of data- 
entry operator, a clerical occupation, we see that all women's 
representation is dramatically higher and all men^s representation 
is dramatically lower than for the other occupations listed in Table 
4. White women are 71 percent of data-entry operators, twice their 
labor force representation. Black women and women of Spanish 
origin are represented in this occupation with a frequency three 
times greater than their representation in the labor force — 15 and 
6 percent, respectively. 

Like gender, race and ethnicity of workers in computer occu- 
pations is associated with pay and status of the occupation. The 
higher status and pay of an occupation, the more white men are 
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overrepresented and the more minority men and all women are 
underrepresented. In occupations with lower pay and status, the 
presence of white men drops to much below their percentage of the 
labor force, the percentage of women of all races becomes higher 
than their labor force percentage, and the percentage of minority 
men approaches their labor force representation. In an occupation 
that is clerical, women's representation doubles and triples above 
their labor force percentage, and men virtually disappear. 

HIGH-TECH INDUSTRIES 

This section looks at how women are faring not just in comput- 
er-related occupations but in the group of industries known as 
"high tech," of which the computer industry is one part. We are 
interested in whether the computer industry and other high-tech 
industries, because they are growing rapidly and are relatively 
new. are, therefore, perhaps less gender stereotyped and more 
hospitable to women than are non-high-tech industries. 

The Bureau of Labor Statistics recently reviewed all current 
definitions of high-tech industries and developed a range of def- 
initions based on three factors (Riche et al., 1983:51): "(1) the 
utilization of scientific and technical workers, (2) expenditures for 
research and development, and (3) the nature of the product of 
the industry." 

Different combinations of these factors produced three groups 
of high-tech industries, from the least-inclusive definition with 
6 three-digit industries, to the most-inclusive definition with 48 
three-digit industries. In some respects, the most intuitively ap- 
pealing definitions of high-tech industries are the least inclusive 
(drugs; office, computing, and accounting machines; electronic 
components and accessories; miscellaneous electrical machinery; 
aircraft and parts; and guided missiles and space vehicles). How- 
ever, the P.U.S. l/lOOO sample of employment in these six indus- 
tries is too small for the kinds of analyses we wish to do. Thus, we 
use as our definition of high-tech industries the middle group of 
28 three-digit industries: 26 manufacturing industries (including 
computers and semiconductors) with a proportion of technologi- 
cally oriented workers equal to or greater than the average for all 
manufacturing industries and a ratio of R&D expenditure to sales 
close to or above the average for all industries, and 2 nonman- 
ufacturing industries that provide technical support to high-tech 
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TABLE 5 Number Employed in High-Tech Industries as Percentage of E.-nployed 
Labor Force, 1970 and 1980 





1970 




1980 






Number 
Employed 


Percent of 
All Employed 


Number 
Employed 


Percent of 
AU Employed 


All workers 


4,557,000 


6.5 


6,060,000 


6.4 


All women 


1,254,000 


5.0 


2,026,000 


5.1 


All men 


3,303,000 


7.4 


4,034,000 


7.4 



NOTE: See Appendix A for definition of high-tech industries. 

SOURCE: Calculated by authors from U.S. Census (l/lOOO P.U.S. Tape, 1970 and 
1980). 



manufstcturing industries (computer and datarprocessing services, 
and research and development laboratories) (Riche et al., 1983). A 
list of the industries designated as high tech appears in Appendix 
A. 

Although employment in high-tech industries grew over the 
1970-1980 decade from 4.6 million to 6.1 million, these industries 
employed only about 6.5 percent of all employed workers, about 
5 percent of all women workers and about 7.4 percent of men 
workers. Table 5 presents these employment trends for high-tech 
industries. 

We find also that these industries are no less segregated by 
gender than are other industries and, in fact, may be even more 
so. Table 6 shows that in both 1970 and 1980, most men in high- 
tech industries were in management, professional/technical work, 
or production, while most women were in clerical work or produc- 
tion. Compared to women in non-high-tech industries, women in 
high-tech industries are less likely to be in managerial and profes- 
sional/technical jobs and are much more likely to be in production 
work. High-tech industries provide more low-status occupations to 
women, as a group, than do non-high-tech industries. By contrast, 
men in high-tech industries are more likely to be in managerial or 
professional/technical positions than are men iu non-high-tech in- 
dustries. 
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TABLE 6 Percentage of Men and Women Employed in High-Tech Industries and 
Non-High-Tech Industries, 1970 and 1980 





High-Tech Industries 


Non-High-Tech In 


dustrtes 


Occupation 


Men 


Women 


Men 


Women 






1970 










Number (thous 


ands) 




Total 


3,ld5 


1,205 


39,357 


oo ATA 






Percentage diitribution 




Managers 


10 


3 


13 


5 


Professional 










and technical 


27 


6 


12 


16 


Sales 


3 


<1 


8 


10 


Clerical 


8 


36 


7 


33 


St<*vice8 


2 


1 


8 


20 


Production 




S5 


37 


14 


Other (farm and 










fc r A.n Knorl^ a. Ho n 1 


2 


<1 


14 








1980 










Number (thousands) 




iotai 


4,034 


2,206 


50,263 


37,729 






Percentage distribution 




Manageri 


14 


6 


13 


8 


Professional 










and technical 


26 


10 


13 


18 


Sales 


3 


1 


10 


11 


Clerical 


8 


35 


7 


31 


Services 


3 


2 


9 


18 


Production 


44 


46 


36 


11 


Other (farm and 










transportation) 


3 


1 


12 


2 



NOTE: See Appendix A for definition of high tech and non-high tech. 
Occupational categories were adjusted for consistency between 1970 and 
1980 by the authors; a detailed listing of the categories it available 
from the authors. 

SOURCE: Calculated by authors from U.S. Census (1/ 1000 P.U.S. Tape, 1970 
and 1980). 
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ANALYSIS OF RELATIVE EARNINGS OF WOMEN AND 
MEN IN THREE COMPUTER-RELATED OCCUPATIONS 

Uncorrected earnings Differentials 

To examine salary differences between women and men we 
analyze three computer-related occupations where a sufficient 
number of jobs (at least 20 percent) are held by the "minor- 
ity gender" — compu^^er scientists/systems analysts, computer pro- 
graimners, and computer operators.^ We find that even when 
women are employed in the same occupations as men, they do not 
receive the same pay. 

We used two sources to calculate the gender differential in 
pay — the published census reports, where the only available mea- 
sure was the mean annual earnings, and the census P.U.S. sam- 
ples, where we could calculate the median hourly earnings. With 
each source, for the years available, we calculated the ratio of 
the women's earnings to men's earnings for each of these three 
occupations in all industries combined. As each source has both 
advantages and disadvantages, we present data from both. 

The advantage of using the published census reports is that 
they are more accurate than the samples. The disadvantages are 
that only the mean annual earnings are available for 1980, and the 
mean is a poor estimate of average earnings since it is so influenced 
by a few high values. In addition, since the median was used as 
an estimate for most of the comparable occupations in 1970, the 
2 years could not be compared, except in the combined category 
of computer specialist. Another disadvantage is that the use of 
annual earnings precludes controlling for part-time or part-year 
workers. 

The advemtages of using the census samples are that we could 
calculate the median — the most accurate estimate for average 
earnings — for each occupation and year and could control for part- 
time and part-year workers by csdculating the hourly earnings.^ 

^ Although production workers also qualified under the criterion, we did 
not study them, because they are oaly "computer related" If they are In the 
computer industry, and Isolating that Industry would have created too small 
a sample. In addition, we wanted to compare computer*related occupations 
across Industries, and computer- related production workers by definition are 
not included In other industries. 

^ Hourly earnings were calculated by dividing each person's yearly salary 
(from the year prior to the census year) by the number of weeks worked (In 
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The disadvantage is that the estimates were subject to large stan- 
dard errors. 

Interestingly, the two sources of income data produced similar 
and consistent results. Table 7 contains the uncorrected gender 
differentials in pay, bsised on the published census data. In the first 
two columns are the numbers (in thousands) of total employees 
(men and women) in each occupation in 1970 and 1980. The 
second two columns show percentages of all employees who were 
women in each year. The next four columns show, for the years it 
was available, the mean annual earnings of men in that occupation 
and the ratio of women's mean annual earnings to men's earnings. 
This ratio is the gender differential in pay for each occupation, 
with no controls for education or experience. 

For the combined computer specieJist occupations, the uncor- 
rf -^ted ratio of women's to men's mean annual earnings was 0.71 in 
1970 and 0.72 in 1980. This constancy of the ratio is noteworthy, 
as employment more than doubled over the 10-year period and the 
proportion of women in these occupations increased by 40 percent. 

In 1980, the uncorrected ratio of women's to men's mean 
annual earnings was available for the three occupations. For both 
computer scientists/systems analysts and computer programmers, 
the ratios were 0.73. For computer operators the ratio was 0.65. 
Since these were not corrected for part-time or part-year workers, 
we would expect the ratio estimates that did have these corrections 
to be somewhat higher, and they were. 

Table 8 contains the gender differentials in pay bsised on the 
P.U.S. samples, corrected for part-time and part-year workers but 
not for education or experience. In the first two columns are the 
sample numbers of men and women employed in each occupation 
in 1970 and 1980. These numbers are the samples upon which the 
earnings estimates are based. The second four columns show, for 
each year, the median hourly earnings of men iu the occupation 
and the ratio of women's median hourly earnings to men *s earnings. 

For the occupation computer scientist /systems analyst, the 
ratio of women's to men's median hourly earnings was 0.75 in 
1970 and 0.74 in 1980. Again, such constancy is noteworthy since 



the year prior to the census) and dividing that by the hours they worked in 
an average week. Because the data are based on the respondents' estimate 
of the average hours worked, the data are subject to possible errors. 
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TABLE 7 Employment and Annual Earnings for Men and Women in Three Computer-Related 
Occupations in All Industries, 1970 and 1980 



Occupation 


Total 

Number Employed 
(thousands) 
1970 1980 


Percent 
Employed 




Mean Annual Earnings 

Men's F/M Earnings 
Earnings Ratio 


1970 


1980 


1970 


1980 


1970 1980 


Computer 
















specialists 


254,537 


513,863 


20 


28 


$11,004 


$20,090 


0.71 0.72 


Computer 










scientists/ 
















systems 
















analysts 


93,200 


200,684 


15 


22 


n.a. 


23,405 


n.a. 0,73 


Computer 












programmers 


161,377 


313,179 


23 


31 


n.a. 


17,967 


n.a. 0.73 


Computer 










operators 


117,222 


408,475 


29 


59 


n.a. 


14,203 


n.a. 0.65 



NOTE: See Appendix B for the definition of computer- related occupations. 



SOURCE: 1970 data. Bureau of the Census (l972.Tabl€ 8); 1980 data, Bureau of the Census (l984:Table 
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TABLES Employment and Hourly Earnings for Men and Women in Three 
Computer-Related Occupations in All Industries, 1970 and 1980 





iotal 




Median He 


urly Earnings 






Number 


Employed 


Men's 




F/M E 


arnings 




(sample 


size) 


Earnings 




Ratio 




Occupation 


1970 


1980 


1970 


1980 


1970 


1980 


Computer scientists/ 














systems analysts 


105 


199 


$5.17 


$10.19 


0.75 


0.74 


Computer programmers 


155 


312 


4.10 


8.12 


0.85 


0 83 


Computer operators 


106 


456 


3 15 


6.38 


0.63 


0.69 



NOTE. See Appendix B for the deHnition of computer-related occupations. For 
1980, computer operators included computer equipment operator supervisors. 



SOURCE: Calculated by authors from U.S. Census (l/lOOO P.U,S. Tape, 1970 and 
1980). 



employment more than doubled over the decade. It is also inter- 
esting that correcting for part-time and part-year workers does 
not increase this differential to much above the estimate from the 
published data for computer specialists. 

Among programmers, there was still a gender differential after 
correcting for part-time and part-year workers, although the gap 
was smellier than that for computer scientists and systems emalysts. 
The ratio of women's to men's median hourly eeirnings was 0.85 
in 1970 and 0.83 in 1980 — again, remarkably constant given the 
more than doubling of employment in the occupation. 

For computer operators there was a rise in the differential with 
the correction for part-time and part-year workers. In 1970, when 
women had only 29 percent of the jobs, the female/male ratio of 
median hourly earnings was 0.63. By 1980, the gender division 
of labor had reversed and women dominated the occupation, with 
59 percent of all the jobs. Still, the earnings ratio was 0.69, quite 
close to what it had been 10 years earlier. 

Although the sources are based on different measures and 
samples, they both show that women earn substantially less than 
men in these three occupations and that these ratios do not change 
much over time. Clearly, earnings equity is not an automatic result 
of the existence or the growth of these occupations. 
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Despite the fact that women earn less than men in computer 
programming and computer science/systems analysis, professional 
computer-related occupations are financially attractive for women. 
Relative to what professional women earn in other occupations 
requiring similar years of educational attainment, computer pro- 
gramming and systems analysts positions enable women to earn 
at the top of the female earnings hierarchy. Tdble 9 shows that for 
women in 1981, computer systems analysts was the second highest 
paying occupation and computer programming the seventeenth 
highest. In both of these occupations, women earned more on av- 
erage than they did in secondary school teaching (Rytina, 1982), 
despite the fact that in 1980 the mean educational attainment was 
only 15.75 years for women systems analysts and only 14.88 years 
for women computer programmers. For women secondary school 
teachers, the mean educational attainment was 16.43 years in 1980 
(according to P.U.S.). 



Earnings differentials between women and men in the same 
occupations are in part a result of differences between women's 
and men's human capital and productivity and in part a result of 
wage discrimination (lower payment to women even after human 
capital and productivity have been held constant). To what extent 
is wage discrimination against women present in the relatively new 
computer occupations? Does employment in a high-tech indus- 
try lessen wage discrimination within the computer occupations? 
In order to answer these questions, we ran OLS (ordinary least 
squares) regressions for the three computer-related occupations 
in 1970 and 1980 on the natural log of hourly earnings using the 
P.U.S. samples. The independent variables we used to proxy hu- 
man capital and productivity were determined by the availability 
of data. The census 1/1000 P.U.S. reports age, years of education, 
and gender but not years of work experience, type of degree, or 
field of college major. We used AGE and AGE^ as continuous 
variables. We divided years of education into six categories, re- 
flecting the fact that number of years of education affects one's 
position in the labor market in a discontinuous fashion. The cat- 
egories are: eight years or less; some high school; high school 
graduate; some college; college graduate; and more than a college 



Earnings Regressions 
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TABLE 9 Occupations with Highest Median Weekly Earnings fcr Women 
Employed FuH Time in Wage and Salary Work, 1981 Annual Averages 



^ Female ^ 

Occupational Title~ Earnings^ 



Operations and systems researchers and analysts $422 

Computer systems analysts 420 

Lawyers 407 

Physicians, dentists, and related practitioners 401 

Social scientists 391 

Teachers, college and university 389 

Post a! clerks 382 

Engineers 371 

Ticket, station and express agents 370 

School administrators, elementary and secondary 363 

Life and physical scientists 357 

Health administrators 357 
Public administration officials and administrators, 

not elsewhere classified 337 

Vocational and educational counselors 336 

Registered nurses 331 

Personnel and labor relations workers C30 

Computer programmers 329 

Editors and reporters 324 

Secondary schoolteachers 321 

Librarians 318 



'Occupations listed are those in which female employment was 50,000 or more 
jn 1981. 

"Excludes earnings from self-employment. 

SOURCE: Rytina (1982), based on Current Population Survey data. 



degree. The category "some college" was the reference group and 
was omitted from the regression. 

These variables have some serious deficiencies as indicators 
of education and productivity. Although age is often used as a 
proxy for work experience, a component of human capital, age 
is less likely correlated with years in the labor force for women 
than it is for men, and is, therefore, a less than satisfactory proxy 
for experience. Level of education, although frequently used as a 
measure of human capital and productivity, says nothing about 
the quality or type of education. Because our controls for human 
capital and productivity are problematic, the gender variable is 
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a poor measure of discrimination.'' We use age and level of 
education as control variables only because we have no others; we 
have traded off poor human capital proxies for the relatively large 
samples of these three occupations which the Census provides. 

In addition to human capital variables, the regressions have 
two dummy variables: GENDER (equal to one for women) and 
HTECHIND (equal to one for those employed in a high-tech 
industry). Race and ethnicity could not be included as variables 
because the number of minorities in the P.U.S. sample was too 
small. The combined effects of the human capital variables and 
the two dummy variables, GENDER and HTECHIND, on salary 
were tested in an additive model.® 

For computer scientists/systems analysts in 1970, age, gender, 
education, and industry type explained 20 percent of the variemce 
in the log of hourly earnings (see Table 10); however, only having a 
college degree and older age were significantly related to earnings. 
By 1980, only 10 percent of the variance weis explained by these 
four factors. Age and a college degree still significantly increased 
earnings, but gender less significantly decreased earnings. Holding 
the other variables constant, having a B.A. or B.S. increased one's 
salary by 27 percent, while being a womzm decreased it by 20 
percent. The drop in explained varizmce suggests that by 1980 
other unmeasured feictors were beginning to affect salaries for this 
occujyation. Being in a high-tech industry was not significantly 
related to earnings for computer scientists/systems analysts. 

For computer programmers, we saw a more dramatic trend. 
In 1970, aee, education, gender, and industry explained almost 
none of the variance. However, by 1980, 20 percent of the variance 
was explained by these factors, and all but industry type were 
significantly related to earnings. Age and having a B.A./B.S. or 
more than a B.A./B.S. significantly increased earnings, while gen- 
der, somewhat less significantly, decreased earnings. The changes 
in the effects of age and education may reflect the formalization 



See Strober and Reagan (1982) for a discussion of the problems of 
using regression techniques to measure discrimination. 

^ We also ran regressions with the education and high-tech variables 
interacted with gender, testing a multiplicative model. No interactions were 
significant in 1980, the few interaction terms that were significant in 1970 
could have been so by chance, and most residuals in thft additive model were 
acceptable. Thus, we followed the usual statistical practice of reporting the 
more parsimonious model (Chatterjee and Price, 1977:78-85). 
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TABLE 10 Earnings Regressions for Computer Scientists/Systems Analysts, 
Computer Programmers, and Computer Operators, 1970 and 1980 



Variable 



Computer Scientists/Systems Analysts 
Mean (S.D.) B 



1970 



Ln. of hourly earnings 


1.7 


(0.44) 




Education, up to 8 years 


0.01 


(0.10) 


0.53 


Some high school 


0.02 


(0.14) 


-0.23 


High school 


0.29 


(0.45) 


-0.05 


BA or BS 


0.23 


(0.42) 


0.26** 


More than BA/BS 


0.22 


(0.42) 


0.15 


Age^ 


34.69 


(9.77) 


0.07*** 


Age 


1,297.66 


(797.95) 


-0.006** 


Gender (= 1 if female) 


0.14 


(0.35) 


-0.07 


High-tech industry 


0.29 


(0.45) 


0.13 


Constant 


0.02 






N 2 


105.0 






Adjusted R 


.20 






1980 








Ln. of hourly earnings 


2.16 


(0.63) 




Education: up to 8 years 


0 


(0) 




Some high school 


0.01 


(0.07) 


0.21 


High school 


0.13 


(0.33) 


0.14 


BA or BS 


0.31 


(0.46) 


0.27** 


More than BA/BS 


0.27 


(0.45) 


0.15 


Agej 


34.58 


(8.39) 


0.09** 


Age 


1,265.98 


(637.18) 


-0.001** 


Gender (= 1 if female] 


0.25 


(0.43) 


-0.20* 


High-tech industry 


0.44 


(0.50) 


0.06 


Const ant 


0.10 






N 2 


199.0 






Adjusted R 


.10 








Computer Programmers 




Variable 


Mean 


(S.D.) 


B 



ir>7o 



Ln. of hourly earnings 


1.30 


(0.79) 




Education: up to 8 years 


0.0 


(0) 




Some high school 


0.02 


(0.14) 


0.29 


High school 


0.23 


(0.42) 


0.09 


BA or BS 


0.37 


(0.49) 


0.07 


More than BA/BS 


0.07 


(0.26) 


0.04 


Age^ 


29.65 


(8.05) 


0.04 


Age 


943.52 


(568.57) 


-0.0002 


Gender (= 1 if female) 


0.32 


(0.47) 


-0.16 


High tech industry 


0.36 


(0.48) 


0.05 


Constant 


0.50 






N 2 


155.0 






Adjusted H 


-.01 






1980 








Ln. of hourly earnings 


2.01 


(0.57) 




Education- up to 8 years 


0.0 


(0) 




Some high school 


0.02 


(0.15) 


-0.16 
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TABLE 10 (continued) 





Computer Programmers 




Variable 


Mean 


(S.D.) 


B 


High school 


0.17 


(0.38) 


-0.006 


BA or BS 


0.31 


(0.46) 


0.22*** 


More than BA/BS 


0.15 


(0.36) 


0.24*** 


Age 2 


32.28 


(8.76) 


0.10*** 


Age 


1,118.15 


(656.98) 


-0.001*** 


Gender (= 1 if female) 


0.29 


(0.45) 


-0.12* 


High tech industry 


0.32 


(0.47) 


0.04 


Constant 


-0.13 






^ 2 


312.0 






Adjusted R 


.20 








Computer Operators 




Variable 


Mean 


(S.D.) 


B 


1970 








Ln. of hourly earnings 


1.16 


(0.67) 




Education: up to 8 years 


0.01 


(0.10) 


-0.14 


Some high school 


0.07 


(0.25) 


-0.12 


High school 


0.53 


(0.50) 


0.02 


BA or BS 


0.01 


(0.10) 


0.77 


More than BA/BS 


0.01 


(0.10) 


0.12 


Agej 


28.80 


(9.40) 


0.04 


Age 


917.07 


(675.91) 


-0.0004 


Gender (= 1 if female) 


0.21 


(0.41) 


-0.70*** 


High-tech industry 


0.25 


(0.43) 


-0.10 


Constant 


0.51 






^ 2 


106.0 






Adjusted R 


.16 






1980 








Ln. of hourly earnings 


1.70 


(..58) 




Education: up to 8 years 


0.01 


(0.10) 


0.01 


Some high school 


0.04 


(0.19) 


-0.16 


High school 


0.48 


(0.50) 


-0.01 


BA or BS 


0.11 


(0.31) 


0.04 


More than BA/BS 


0.02 


(0.15) 


0.09 


Age^ 


32.08 


(10.77) 


0.06*** 


Age 


1,145.03 


(812.62) 


-0.001*** 


Gender (= 1 if female) 


0.53 


(0.50) 


-0.27*** 


High-tech industry 


0.20 


(0.40) 


0.18*** 


Constant 


0.59 






N 2 


456.0 






Adjusted R 


.20 







» p < .10. 
*• p < .05. 
*** p < .01. 



NOTE: See Appendix B for the definition of cor.tpulcr-related occupations. For 
1980, computer operators included computer equipment operator supervisors. 

SOURCE: Calculated by authors from U.S. Census (1/1000 P.U.S. Tapes, samples 
for 1970 and 1980). 
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of qualifications for this occupation; whereas earlier, people with 
diverse education and experience were recruited and trained into 
it, by 1980 there were more formalized career ladders and more 
institutional training in the field. The beginning of an effect based 
on gender suggests that some differences based on gender may also 
have been in the process of becoming institutionalized. For pro- 
grammers, being in a high-tech industry did not appear to affect 
salaries v/hen other variables were held constant. It may be that 
for both computer programmers and computer scientists/systems 
analysts, it is employment in the computer industry specifically, 
rather than in high-tech industries in general, that has a positive 
effect on salary. 

Computer operators show a different pattern. For both 1970 
and 198r 16-20 percent of the variance was explained by age, 
education, gender, and industry. Being awomw decreased one's 
salary significantly in both years. In 1970, gender was the only 
significant variable in the regression; being female, all other vari- 
ables held constant resulted in a 50 percent decreasa in salary.^ 
By 1980, higher age and working in a high-tech industry also 
contributed significantly to higher earnings, but education was 
still not significant. In 1980, the effect of gender on salary, while 
ctill highly significant, was much smaller (27 percent) than it had 
been in 1970. These results reflect that this occupation has few 
ec cational req' irements, that training takes place largely on the 
joD, and that jobs in high-tech industries pay more. However, it 
also points out that women with the same education and age are 
still paid less than men, and that this was true ooth when the 
occupation was predominantly male (in 1970) and when it was 
predominantly female (in 1980). 



When the log of earnings is the dependent variable, the coefHcient (b) 
on an independent variable is approximately the percentage effect of a unit 
change in that variable on the dependent variable. Tha^ approximation 
is worse the larger iiie absolute size of 6. The exact effect is e^~^. The 
only coofHcient on gender that was large enough for the exact effect to be 
appreciably different from the approximate effect was for computer operators 



in 1970: e 



-.70-1 



= -.50. 
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A CLOSER Look at earnings and 
EMPLOYMENr Differences by industry 

How does the labor market operate to pay men and women 
differentially even when they are in the same occupation and are 
similar with respect to age and level of education? In her book .a 
clerical employment, Blau (1977) reports that often women and 
men in the same occupation in the same city earn diflFerent salaries 
because they work for different firms — ^women for low-wage firms 
and men for high-wage firms. It may be that, analogously, women 
and men in computer occupations earn different salaries in part 
because they work in different industries — men in high-paying 
industries and women in lower-paying "end-user" industries. 

These differences may not have shown up in the reported re- 
gressions because the industry dummy variable divided industries 
into only two groups, high tech and non-high tech. Unfortunately, 
the P.U.S. sample sizes in each industry are too small to include 
major industry groups as variables in the reported regressions. 
However, Table 11, based on the census publication. Occupation 
by Industry^ shows that within these three computer-related oc- 
cupations in 1980, women and men are not employed in equal 
proportions across major industry groups. 

In the first column of Table 11, we find the estimated num- 
ber of total employees (men and women) in each occupation by 
industry. The second column contains the percentage of women 
in the occupation for each industry. The third column shows the 
men's mean annual earnings in the occupation by industry. In the 
fourth column we have calculated the ratio of the women's mean 
annual earnings to men's mean annual earnings for each indus- 
try. The first row of each occupation contains these data for all 
industries combined. The second row isolates these data for part 
of the computer industry, based on the census three-digit indus- 
try category^ "Electronic Computing Equipment Manufacturing.** 
The remaining rows show the data in the major two-digit industry 
groups. Several industry groups (agriculture, forestry, and fish- 
ing: mining; construction; personal services; and entertainment 
and recreation) have been removed from the analysis altogether, 
because they employ so few persons in computer-related occupa- 
tions. 

As shown in Tab^** 11, women are 22.3 percent of computer 
scientists/systems analysts in all industries, but only 14.9 percent 
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of computer scientists in electronic computing equipment manu- 
facturing. Among the major industry groups listed in Table 11, 
the percentage of women employed ranges from 16.9 percent in 
mining to 35.6 percent in finance, insurance, and real estate. For 
all industries, the men's mean annual earnings for computer scien- 
tists/systems analysts is $23,405; earnings figures are not available 
for electronic computing equipment manufacturing. Among ma- 
jor industry groups, men's mean annual earnings range from a 
low of $20,296 in professional and related sciences to a high of 
$26,031 in mining. Note that in mining, where the percent women 
employed is lowest, men's earnings are highest; conversely, where 
the percent women employed is highest (in finance, insurance, and 
real estate) men's earnings are the second lowest. 

To examine the relationship between the percent women and 
men's mean annual earnings across major industry groups we 
computed a rank correlation coefficient. For computer scien- 
tists/systems analysts the rank correlation coefficient is -.95, 
significant at the 99 percent confidence level. However, because 
the sample sizes are relatively small, we also computed the rank 
correlation coefficient, taking into account the standard errors 
of the percentages and means.^^ The corrected rank correlation 
coefficient is -.68, not significant at the 95 percent confidence 
level. 

The ratio of female/male (F/M) earnings for computer sci- 
entist/systems analyst is 0.73 for all industries and ranges from 
0.69 in manufacturing to 0.82 in transportation, communications, 
and public utilities. The data do not suggest a relationship across 
industries between F/M earnings and percent women or between 
F/M and men's mean annual earnings, mainly because of the lack 
of wide variation in the F/M earnings ratio. 

The standard errors for the percentages were calculated from Table B or 
the formula below the table in Appendix C in OccupcAion hy Industry (Bureau 
of the Census, 1972, 1984). This was multiplied by 1.2, the appropriate 
design effect factor for a cross-tabulation of industries and occupations, as 
shown in Table C of Appendix C. A 95 percent confidence interval was 
created by calculating two standard errors on either side of the estimate. The 
standard errors for means were calculated using the formula in Appendix 
C, page C-2, for standard errors of means. The variances needed in that 
formula were not provided by the Census, so a conservative guess was used 
of a standard deviation equal to 5,000 for all salary distributions. This 
was squared to produce the estimated variance. A 95 percent confidence 
interval was created by calculating two standard errors on eith'*r side of the 
estimate. 
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TABLE 11 Employment and Earnings in Three Computer-Related Occupations for All 
Industries, Electronic Computing Equipment Manufacturing, and in Selected Major 
Industry Groups, 1980 



Occupation 



Men's Mean F/M 
Total Percent Annual Earnings 

Employment Women Earnings Ratio 



Computer Scientists/ 
Systems Analysts 

All industries 

Electronic computing 

equipment manufacturing 
Mining 
Construction 
Manufacturing 

Transportation, communications, 

and public utilities 
Wholesale trade 
Retail trade 
Finance, insurance, and 

real estate 
Business services 
Professional and related 

services 
Public administration 

Computer Programmers 

All industries 

Electronic computing 

equipment manufacturing 
Mining 
Construction 
Manufacturing 

Transportation, communications, 

and public utilities 
Wholesale trade 
Retail trade 
Finance, insurance, and 

real estate 
Business services 
Professional and related 

services 
Public administration 

Computer Operators 

All industries 

Electronic computing 
equipment manufacturing 



200,684 


22.3 


$23,405 


0.73 


22,129 


14.9 


n.a. 


n a. 


2,159 


16.9 


26,031 


0.77 


1,500 


22.3 


22,661 


0.70 


65,606 


17.5 


24,093 


0.69 


12,947 


26.8 


23,812 


0.82 


8,953 


21.4 


22,840 


0.80 


5,336 


26.5 


22,195 


0.71 


18,051 


35.6 


21,381 


0.78 


46,384 


19.9 


23,288 


0.74 


15,241 


28.4 


20 296 


0.68 


23,415 


24.4 


24^991 


0.75 


313,179 


31.1 


$17,967 


0.73 


22,702 


22.0 


n.a. 


n.a. 


3,171 


32.5 


19 455 


U./O 


2,802 


34.8 


17,275 


0.69 


93.010 


26.5 


19,037 


0.75 


22,537 


34.9 


19,704 


0.78 


11,477 


32.1 


18,064 


0.67 


10,052 


33.6 


16,400 


0.73 


39,749 


36.6 


16,774 


0.77 


63,423 


28.0 


17,826 


0.72 


35,352 


34.3 


12,353 


0.83 


29,63C 


35.9 


18,868 


0.74 


408,475 


69.0 


$14,203 


0.65 


7,175 


46.6 


n.a. 


n.a. 
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TABLE 11 (continued) 



Men's Mean 



v/ccupsttion 


Total Percent 
Employment Women 


Annual 
Earnings 


Earnings 
Ratio 


Mining 


4,647 


42.9 






Construction 


5,758 


68.8 


14,833 


0.67 


Manufacturing 


98,886 


55.3 


16,079 


0.63 


Transportation, communications, 










and public utilities 


35,852 


56.7 


17,067 


0.69 


Wholesale trade 


30,876 


73.2 


14,213 


0.64 


Retail trade 


26,140 


67.4 


13,026 


0.62 


Finance, insurance, and 










real estate 


63,660 


57.3 


12,878 


0.66 


Business services 


43,697 


45.8 


13,010 


0.65 


Professional and related 










services 


54,466 


67.2 


10,024 


0.80 


Public administration 


39,185 


59.3 


15,237 


0.65 



NOTE: Computer-related occupations are defined in Appendix B. The 
Electronic-Computing Equipment Manufacturing Industry is defined as Census 
Industry Code 322 in 1980. 

SOURCE: Bureau of the Census (l984:Tables 1 and 2). 



Among computer programmers, women are 31.1 percent of 
employees in all industries but only 22.0 percent in electronic 
computing equipment manufacturing. As in the case of computer 
scientists/systems analysts, women are more likely to be employed 
in end-user industries. Across major industry groups, the perce-it 
women employed ranges from 26.5 in manufacturing (which in- 
cludes the manufacturing of electronic computing equipment) to 
36.6 percent in finance, insurance, and real estate. Men's mean 
annual earnings are $17,967 for all industries; among ma^or in- 
dustry groups, they range from a low of $12,353 in professional 
and related services to a high of $19,704 m transportation, com- 
munications, and public utilities. However, unlike the situation 
for computer scientists/systems analysts, neither the uncorrected 
nor the corrected (for standard error) rank correlation coefficient 
shows a significant relationship between percent women's and 
men's mean annual earnings. 

The ratio of F/M earnings for programmers does n^ c vary 
across miyor industry groups. The ratio for all industries is 0.73; 
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for all but one major industry group, the F/M earnings ratio 
is within a few percentage points of the mean. However, in 
professional and related services the ratio is 0.83. It is interesting 
that in this industry men's earnings are the lowest for all of the 
industries listed. 

Among computer operators, women are 59.0 percent of those 
employed in all industries, but only 46.6 percent of those em- 
ployed in the manufacture of electronic computing equipment. As 
in the case of computer scientists/systems analysts and computer 
programmers, women computer operators are more likely to be 
employed in end-user industries than in the computer manufac- 
turing industry. Among major industry groups, the percentage of 
women employed ranged from a low of 42.9 percent in mining to 
a high of 73.2 in wholesale trade. 

Men's mean annual earnings were $14,203 for all industries 
and ranged from a low of $10,024 in professional and related 
services to a high of $17,067 in transportation, communications, 
and public utilities. There is no systematic relationship between 
men's mean annual earnings and percentage of women in the 
industry. 

The ratio of F/M earnings for computer operators was 0.65 
for all industries. As in the case of the other two occupations 
discussed, the F/M earnings ratio did not vary much across in- 
dustries. The only "outlier" was in the professional and related 
services industry where the ratio was 0.80. And, as in the case of 
computer programmers, this industry had both the highest F/M 
earnings ratio and the lowest men's mean annual earnings. 

Our data suggest that in computer occupations, women are 
more likely to be found in end-cser industries than in the computer 
manufacturing industry itself. In some occupations, particularly 
computer scientists/systems analysts, women also may more likely 
be found in industries where men are lower paid.^^ However, it 
is not possible at this point to test this hypothesis definitively. If 
we were to disaggregate industry groups further, the sample sizes 
would become even smaller and the standard errors would rise 
accordingly. 



Kraft and Dubnoff found similar results in a 1982 survey of ^software 
specialists" in Boston. They found women concentrated in the Svorst paying 
industries" (Kraft and Dubnoff, 1983). 
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CONCLUSIONS 

Findings 

1. Although computer-related occupations are of recent ori- 
gin, they are not gender-neutral. The computer field was sired 
by the fields of mathematics and engineering, and the newly born 
prestigious and technical jobs quickly took on the gender desig- 
nation of the parent fields. Computer engineering and electronic 
technical work employ very few women. On the other hand, data 
entry, which quickly took on the characteristics of clerical work, 
became a virtually exclusive female preserve. Production work, 
too, is preponderantly female (see Table 1). 

Computer programmers were female when the occupation first 
emerged, but very shortly after the computer was introduced, 
men began to fill the emerging jobs. Although women have 
increased their representation in the jobs of both programmer 
and analyst, women remain less than a third of the incumbents 
of these occupations* While the occupation of computer operator 
did not seem immediately to be gender typed, in that it was 
preponderantly female in 1960 and male in 1970, it was becoming 
preponderantly female again by 1980. 

2. When the difference between the percentage of women 
in the total labor force and the percentage of women in each 
computer-related occupation is used as a measure of occupational 
segregation, the level of segregation was approximately the same 
in 1970 and 1980, except for computer operators (see Table 2). 

3. Among four computer-related occupations found in all 
industries — computer scientists/systems analysts, computer pro- 
grammers, computer operators, and data-entry operators — the 
higher the status and pay of the occupation, the ir^ore white men 
were overrep resented, compared with their representation in the 
labor force as a whole, and the more minority men and women 
of all racial and ethnic groups were underrepresented. In occup2i- 
tions with much lower pay and status, the presence of white men 
dropped to much below their percentage in the labor force, the 
percentage of women of all racial and ethnic groups became much 
higher than their percentage of the labor force, and the percentage 
of minority men approached their labor force representation (see 
Table 4). 
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4. Within high-tech industries, most men were in produc- 
tion, professional/technical, or managerial occupations, while 
most women were in production or clerical occupations. Women 
and men were equally likely to be in production occupations. 
However, men were more likely to be in managerial and pro- 
fessional/technical occupations in high-tech industries than in 
non-high-tech industries; women fared worse in these occupations 
in high-tech industries than in other industries (see Table 6). 

5. Within the occupations of computer scientists/systems an- 
alysts, computer programmers, and computer operators, women's 
mean annual earnings and women's median hourly earnings were 
less than those of men. In addition, the ratios of women's to men's 
earnings generally remained constant between 1970 and 1980 (see 
Tables 7 and 8). 

6. Within the three occupations analyzed, women's hourly 
earnings were generally less than those of men, even after age, 
level of education, and high-tech versus non-high-tech industry 
were held constant (see Table 10). 

7. Women employed as systems analysts, programmers, and 
computer operators were more likely to be found in end-user 
industries than in the computer manufacturing industry itself. 
Within the three computer-related occupations, women were paid 
less than men no matter in what industry they were employed (see 
Table 11). We found some evidence that in several occupations, 
particularly computer scientists/systems analysts, women may be 
more likely to be found in industries where men are lower paid. 
However, this hypothesis has not been tested definitively here and 
requires further investigation. 

These findings dispel the myth that high tech is automatically 
a great equalizer. Hign tech may produce integrated circuits, 
but it does not necessarily produce an integrated work force or 
eliminate the female/male earnings difiFerential. 

DISCUSSION 

Although a detailed explanation of the implications of these 
findmgs is beyond the scope of this paper, it is likely that the 
explanations can be found in the discussions of gender segregation 
and earnings differentials conmionly found in the literature (see 
Blaa and Jusenius, 1976; Cain, 1976; Amsden, 1980; Sokoloff, 
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1980; Strober, 1984; Reskin, 1984; and Reskin and Hartmann, 
1986). These theories focus on women's own behavior, on em- 
ployer discrimination, and on the interactions of labor markets 
and gender relations in society. However, to devise the various 
types of policies that are required to change existing patterns 
of gender segrega^,ion and earnings differentials for the computer 
industry and computer-related occupations reported here, more 
research on the dynamics of each aspect of gender segregation is 
needed. More detailed research on the differences in women's em- 
plojrment between and within industries and between and within 
firms woiJd identify the bottlenecks preventing the gender integra- 
tion of occupaiions. Attention needs to be given to the processes 
by which wo*t:en are allocated and/or allocate themselves into the 
lower-paid occupations and industries. This involves investigating 
how employers structure and define occupations and career lad- 
ders and distribute skilled job applicant-- and workers in ways that 
result m gender-segregated occupations and industries. Research 
also needs to be done on the degree to which technologically 
trained women (and some men) self-select out of certain occupar 
tions or mdustries because a certain definition or culture for the 
occupation or industry precludes respect for the participation of 
people with different work styles or cultures. 

Some explanations have been advanced for women's low rep- 
resentation among the specialized computer-related occupations. 
For example, DeBoer (1984) argues that women are still more 
likely than men to exclude themselves from advanced math and 
science trammg: even when women in high school and college 
science perform at a higher level than their male classmates, 
they have a higher drop-out rate. He proposes that teachers in 
secondary and postsecondary education make special efforts to 
acknowledge the skills of talented women. 

Hacker's work (1981), however, suggests that merely encour- 
aging women may not be sufficient to change their educational 
decisions, since women's decisions to exclude themselves from 
technical fields may be related in part to a dislike of the fields' 
"culture.'* Hacker, based on research at a technical institute, 
argues that there is a "culture of engineering" that includes an 
extension of the profession's formal objectification and control of 
the natural world to an mformal objectification of women. 

It may be that a distaste for bemg part of the "engmeering cul- 
ture" also leads technically trained women to exclude themselves 
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from certain sectors of the computer industry. If 3ii engineering 
culture appears most strongly in those sectors and industries of 
the computer field that are at the technological forefront and most 
competitive technologically, then it may be that those sectors and 
industries are the least appealing to women. However, it may not 
be accidental that these sectors have the strongest engineering 
culture. In terms of Strober^s theory (1984), men who work in 
these intellectually challenging and highly lucrative sectors may 
acquire the habits of the "engineering culture" in part precisely 
to keep women out. 

The work style 2tnd work pressures in the most technologically 
competitive sectors of the computer industry may also keep many 
women out. While firms in all industries must remain compet- 
itive with similar firms, the computer industry, a new industry 
with a steady stream of technological breakthroughs, has some 
unique pressures: to make and increase profits in a competitive 
nonoJigopolistic environment, stay on the technological forefront, 
and stay ahead of not only young and old domestic companies 
but their Japanese counterparts as well. These financial and tech- 
nological pressures are intensified as each firm tries to survive 
and succeed before the industry "shakes down." There is much 
pressure on workers in the computer industry to maintain high 
levels of productivity, including overtime work and other forms 
of commitment to the success of the firm. Women who want to 
succeed have to put in long, hard hours of work, and this may be 
a barrier for women (and men) who are trying to balance their 
home and work lives. 

We have presented evidence of gender segregation of the high- 
tech industries and highly technical computer occupations. At the 
same time we have called for research-assisted strategies to end 
these observed patterns of occupational inequity. While we en- 
courage women to enter these computer-related fields, we need 
to disseminate the findings of studies such as this one. This 
will make women aware of the channeling that leads them into 
less-prestigious, lower-paying occupations or "end-user" indus- 
tries within high-tech fields and help them develop strategies to 
counteract this channeling. At the same time this research can 
be used to assist in developing policies to make occupations and 
workplaces more welcoming to both genders and more compatible 
with satisfying personal and family lives. 
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APPENDIX A: INDUSTRIES WITHIN MAJOR INDUSTRY 
GROUPS, BY HIGH-TECH AND NON-HIGH-TECH 
CATEGORIES 

Industrial categories that comprise the hi^^-tech sector defi- 
nition used here are based on those designated Group III in Riche 
et al., 1983. This is a moderately inclusive definition containing 
27 three-digit SIC industries and 1 four-digit SIC industry. Cen- 
sus Industry Codes which most closely matched these SIC codes 
were used to designate high-tech mdustries in the 1970 and 1980 
Census Public Use Sample tapes. The Census Codes each include 
from one to several SIC mdustries, and some Riche-designated 
high-tech SIC industries are grouped with non-high-tech SIC in- 
dustries, so it is not possible to perfectly match the Riche Group 
III list using census data. Below are listed the census industrial 
categories that were designated for this study as high tech and 
non-high tech. For the high-tech mdustries, 1970 and 1980 Census 
Industrial Codes are shown in parentheses, with the 1970 code 
first followed by the 1980 code (Bureau of the Census, 1971, 1982). 

HIGH-TECHNOLOGY INDUSTRY GROUPS 
(HIGH TECH) 

Durable m * ^'upagturing 

Ordnance (258;248); engines and turbines (177;310); office and 
accounting machines (188;321); electronic computing equipment 
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(189;322); radio, television, and communication equipment (207; 

341) ; electrical machinery, equipment, and supplies, n.e.c. (2C8; 

342) ; aircraft and parts (227;352); scientific and controlling instru- 
ments (239;371); optical and health services supplies (247;372); 
photographic equipment and supplies (248;380). 



NONDURABLE MANUFACTURING 

Industrial and miscellaneous chemicals (281 and 368; 192); plas- 
tics, synthetics, and resins (348 and 349;180); drugs and medicines 
(357;181); soaps and cosmetics (358;182); paints, varnishes, and 
related products (359;190); agricultural chemicals (367;191); not 
specified chemicals and allied products (1970;3b9); petroleum 
refining (377;200); miscellaneous petroleum and coal products 
(1970;378). 



BUSINESS AND REPAIR SERVICES 

Commercial research, development, and testing labs (729;730); 
computer progrgunming or computer and data-processing services 
(739;740). 



NON-HIGH-TECHNOLOGY INDUSTRY GROUPS 
(NGN-HIGH-TECH) 

DURABLE MANUFACTURING 

Lumber, furniture, stone, clay, and glass products, other metal 
industries, cutlery, handtools, hardware, other machinery, house- 
hold appliances, transportation equipment, clocks, toys, sporting 
goods. 



NONDURABLE MANUFACTURING 

Food, tobacco, textile, apparel, paper, printing, rubber, leather 
products. 
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BUSINESS AND REPAIR SERVICES 

Advertising, buildings services, personnel supply, business man- 
agement and consulting, detective and protective services, busi- 
ness services, automotive services and repair, electrical repair, 
miscellaneous repair. 

Agriculture, forestry, and Fisheries 

Agricultural production, crops; agricultural production, livestock; 
agricultural services; horticultural services; forestry; fisheries; fish- 
ing, hunting, and trapping. 



Mining 

Metal mining; coal mining; crude petroleum and natural gas 
extractions; nonmetallic mining and quarrying, except fuel. 

Construction 

General building contractors; general contractors, except building; 
special trade contractors; nonspecified construction. 

Transportation, Communication, and Public Utilities 

Rail, bus, taxi, truck services, warehouses, U.S. Postal Service, 
water and air transportation, pipelines, miscellaneous transporta- 
tion services, radio, television, telephone, telegraph, electricity, 
gas, steam, water supplies, and sanitary services. 

WHOLESALE TRADE 

All wholesale trade of durable and nondurable goods, including 
sale of high-tech products. 

RETAIL Trade 

All retail outlets for durable and nondurable goods, including sale 
of high-tech products. 
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Finance, Insurance, and Real Estate 

Banking, savings and loans, credit agencies, securities and invest- 
ment, insurance, real estate and real estate insurance and law 
offices. 

PROFESSIONAL AND OTHER SERVICES 

Offices of doctors, dentists, chiropractors, optometrists, and other 
health practitioners and services; hospitals, nursing, and personal 
care services; legal services; elementary and secondary schools; 
colleges and universities; business, trade, and vocational schools; 
libravies; educational services; job training and vocational rehabil- 
itation; child care services; residential care; social services; muse- 
ums; art galleries; zoos; religious and membership organizations; 
engineering, architectural, and surveying services; accounting, au- 
diting, and bookkeeping services; and noncommercial educational 
and scientific research. 

PUBLIC Administration 

Offices of chief executive and legislative bodies and their advisory 
and interdepartmental committees and commissions; government 
civil rights and civil service commissions; offices providing support 
services for government such as accounting, personnel, purchasing 
and supply; courts; police protection; correctional institutions; 
fire protection; government legal counsel; public finance; tax and 
monetary policy; administration of educational programs; public 
health, social, manpower, and income maintenance programs; 
veterans' affairs; environmental protection; housing and urban 
development programs; regulatory agencies; national security; 
and international agencies. 
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APPENDIX B: COMPUTER-RELATED OCCUPATIONS 

We define computer-related occupations using the following 
detailed occupation categories and codes from the 1970 and 1980 
U.S. censuses: 



Census Occupation Categories 



Engineers 
Electrical/electronic engineer 

Computer specialists 
Computer scientist/sy stems 

analyst 
Computer programmers 

Engineers and science technicians 
Electrical/electronic 
engineering technicians 
Drafters 

Computer operators 
(includes computer and peripheral 
equipment operators) 

Data-entry operators 

Production workers" 
(includes crafts, precision 
production, operatives, 
transportation, laborers, 
and farm occupations) 

Electronic assemblers 
(a category in 1980 only) 
within precision production 

Data-processing repairers 
Within precision production 



Census Occupation Codes 



1970 

006-023 
012 

003- 005 

004- 005 
003 

150-162 

153 
152 



343 
345 



401-824 



1980 

044-059 
055 

064,229 

064 
229 

213-217, 
223-225 

213 

217 



308,309 
385 



473-889 



683 



475 



525 
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COMPUTER-RELATED OCCUPATIONS 



Operatives, fabricators, 

transportation, and laborers" 
Within production (excludes 
farm, crafts, and precision 
production. Not precisely 
the same occupations in each 

year.) 601-785 703-889 

Assemblers 

Within operatives 602 785 



» There were changes in occupational coding and categorizing I'etween 
the 1970 and 1980 Censuses (Bureau of the Census, 1983), wh.ch affected the 
occupations included in large occupational categories such « ;P/°du^''°2 
Workers" and "Operatives, Fabricators, Transportation, and laborers 
The category of "Production Workers" as defined here is so large that 'he 
occupation.\cluded are identical except for three -^ich are -eluded - 
1970 and not in 1980: decorators and window dressers (1970 code 425), 
inspectors, n.e.c. (1970 code 452); and conductors and n^otomen urban 
rail transit fl970 code 704). Since few of these workers would be in the 

omput^ n?uZ. we do nit feel that this affects the results However, the 
cTegory of -Operatives, Fabricators, Transportation and Laborers does 
differ sfgnific^ntly between the years, and therefore the data presented for 
1970 and 1980 are not strictly comparable. 
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Women's Employment and 
Technological Change: 
A Historical Perspective 



CLAUDIA GOLDIN 



The impact of technological change on female employment is 
an issue in two parts: that relating to all workers and that just 
to women. Technological change, in concert with the demand for 
output, is the driving force for all employment m the long run, 
and determines total employment, the share of employment in each 
sector of the economy, and the share of output received by labor. 
Female workers, however, have characteristics that distinguish 
them from their male counterparts and that cause them to be 
diflFerentially affected by technological change. 

Among the distinctive characteristics of the female labor force 
are the lower participation rates of women as compared with those 
of men. Because of this difference the supply of women to the 
labor market is more responsive to changes in earnings and oc- 
cupational opportunities. Related to this point is that women, 
on average, have less labor market experience than men, and 
their lower degree of seniority might make them more vulnerable 
to rapid technological change. It is also the case, however, that 
women have less training specific to a particular technology and 
might be less at risk of losing income from changes in the produc- 
tion process. For various reasons women work in certain sectors 
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and occupations more than in others. To the extent that cert^n 
sectors, industries, or occupations are "female intensive," techni- 
cal changes that increase employment in these areas relative to 
others will have positive employment effects for women. 

The precise employment impact of technological change, either 
on an individual sector or on the national economy, is a rather 
complicated affair. There are no a priori reasons to believe that 
technological chang*; will reduce employment in any particular 
sector; its' precise role is empirical in nature and is explored below. 
In addition, long-run and shcrt-run effects may differ. In the long 
run, technological change alters the relative size of different sectors 
and the female intensity of the labor force in these sectors. We can 
assume, in the long run, that the econom) adjusts to the various 
shocks imposed on it by technological change, returning eventually 
to the natural rate of unemployment. But over the short run there 
are displacement effects, involving retraining and geographical 
mobility. Because the focus here is on historical changes over an 
extensive period of time, only the long-run effects are considered 
in detail. 

The conclusions of this research are many. Over the long 
run, technological Eidvances, proxied by a measure called total fac- 
tor productivity, have been po»itivsly associated with the female 
intensity of a sector; that is, female-intensive sectors have had 
greater advances m technology. But sectors having the greatest 
advances in technology did not necessarily experience the largest 
expansion in employment. Technological changes associated with 
a greater division of labor, both in the early part of the nineteenth 
century in manufacturing and in clerical work a half century later, 
fostered the employment of relatively unskilled workers, especially 
women. Technological changes embodied in individuals, particu- 
larly advances in education, have provided the greatest impetus to 
the employment of women in the more recent period, most often 
in sectors undergoing general technological cheuige. 

Without knowing the precise reasons for the expansion and 
evolution of the female labor force in general over the last two 
centuries it is difficult to ascribe a portion of it to technological 
change. But it is clear that advances in manufacturing in the 
nineteenth century increased the relative productivity of females 
to males (and children to adults) by substituting machinery and 
inanimate power for human strength. Such technological cheuige 
frequently led to the substitution of capital and unskilled labor 
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for skilled (artisanal) labor, a factor substitution that is rather 
different from that observed later in the twentieth century. 

It is equally difficult to ascribe a portion of the changes in 
the sectoral distribution of labor in general over the last two cen- 
turies to technological change biased in favor of particular sectors. 
But it is clear that the relative decline in agriculture throughout 
the period and the rise of the tertiary (service) sector in the first 
decades of this century were instrumental in changing employment 
opportunities for vromen. Not all women ^s employment changed in 
the same direction in response to these movements. Black women, 
who have always been disproportionately employed in agriculture 
and domestic service, experienced decreases in employment with 
sectoral shifts that occurred early in this century, but these de- 
clines did not necessarily entail decreased well-being. In th» most 
recent period, black women^s employment, along with employ- 
ment of white women, has been greatly affected by educational 
advances. 

This paper explores various aspects of technological change 
and women *s employment in the United States from 1800 to the 
present. I begin with a discussion of conceptual issues regarding 
technological change and then consider the evidence on female em- 
ployment over the last two centuries. Four aspects of the topic are 
then detailed: (1) the correlation over time and in cross-section 
between technological change and the proportion of a sector or an 
industry's labor force that is female; (2) the role of educational 
change in altering the employment of women; (3) changes in the or- 
ganization of work; and (4) the relative wages of females to males, 
a ratio measuring what is conunonly termed the "gender gap." 
The focus is entirely on changes in technology outside the home, 
thus omitting changes in household production and contraceptive 
technology. 

One way of integrating the topics in this paper is to partition 
changes in the proportion of the total labor force that is composed 
of women, F/L, into that portion due to changes within sectors 
and that part due to the changing distribution of the labor force 
across sectors. Thus, 

d(F/L) = E,[d(F,/LO)(L,/L) + E,(F,/L,)d(L,/L), (1) 

where F = the female labor force (F = EF,), L = the total labor 
foice (L = EL»), and i denotes sector or industry t. The change 
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in the proportion of the labor force that is female is divided into 
two sources, and each can be studied in terms of the impsict tech- 
nological change has on it. The first is the impact of technological 
change on changes in the female intensity of a sector or an industry 
(F»/Lf) times the relative importance of that sector or industry 
in total employment. The second is the impact of technological 
change on sectoral shares {L»/L) times the female intensity of that 
sector or industry. Eatch of these sources is discussed below.^ 

TECHNOLOGICAL CHANGE AND EMPLOYMENT: 
A THEORETICAL FRAMEWORK 

To clarify the economist's conceptualization of technological 
change (see Meuisfield, 1969; Rosenberg, 1972; Stoneman, 1983), 
let me offer this brief description. Technology is knowledge, and 
technological change is an increase in knowledge measured as an 
increase in output for a given quantity of inputs or, equivalently, a 
decrease in inputs required to produce a given amount of output. 
Technological change is identified with terhnological advsmce; all 
agents, in firms, sectors, and the economy as a whole, cm reject 
any technological change that decreases outputs or increases the 
costs of production. One generally thinks of technological change 
as altering the demand for a particular factor, such as labor; it 
can also alter the set of prices and wages in the economy. The 
employment effects of technological change are complicated by 
the impacts such price changes have on the demands for input 
and output. Even a labor-saving technological change can result 
in an increase in the demand for labor if the quantity of output 
demanded increases sufficiently because of a lower price or a higher 
quality of output. Further, a technological change that is neutral 
in its effects on the various inputs can alter the economy's demand 
for labor if it tends to increase demand for outputs produced by 
relatively less labor-intensive sectors (or less intensive in the use 
of a particular type of labor — women, blacks, skilled, unskilled). 

Production occurs when one combines particular inputs in 
some manner. Denoting the output as Q and the inputs as K 

^ One can add another source, the increase in the female labor force 
participation rate, by scal'mg each source. One can scale, for example, the 
female mtens'it * of each sector by expressing it as an 'index m relationship 
to the female intensity of the economy as a whole. This index is used In the 
empirical work below. 
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(capital) and L (labor), Q = f(K,L) is a production function. 
The tneoretical framework economists use to study technological 
change can be condensed by considering a particular production 
function known as Cobb-Douglas. This production function is 
a geometrically weighted average of the inputs multiplied by a 
constant term, T: 



In the case shown, the exponents of the two inputs, K and L, sum 
to one, which ensures the characteristic of constant returns to scale 
(a proportional increase in the inputs will increase the output pro- 
portionally). The constant term, T, indicates the degree to which 
the same input levels lead to greater output. Thus, the change in 
T is the measure of technical change, when the outputs and the 
inputs are measured properly. T is known as total factor produc- 
tivity, and changes in T are known as total factor productivity 
(technological) change. Various types of technological change are 
absorbed in the constant term T. 

Technological change can be disembodied or embodied in a 
particular factor. Technological change can be disembodied in 
the sense that it does not require the inputs to change in any 
nc'^'ceable manner. One can think- of a disembodied technologi- 
cal change as some increase in general knowledge that allows an 
increase in output for the same quantity of physical inputs. Em- 
bodied technological change is more easily conceptualized than is 
disembodied. When technological change is embodied in a piece 
of capital equipment we usually think of the new input as hav- 
ing a particular vintage, with later ones being the most efficient. 
When technological change is embodied in labor, we generally 
think of labor as being more skilled, more educated, healthier, 
and so on. We can measure inputs in physical terms, as in hours 
of labor or persons, or we can measure inputs in efficiency units, 
as in an education-weighted index of person-hours. When one is 
able to measure inputs in these efficiency units, one can more 
easily distinguish between technological change that is embodied 
and disembodied. This procedure is required for understanding 
precisely the sources of technological change and the impacts on 
women workers. 

In the Cobb- Douglas production function, if either K or L is 
multiplied by some amount A, we would not be able to discern 



q = tk^l(^-^). 



(2) 
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empirically its impact on output (Q) from a change in the con* 
stemt term T. Thus the Cobb-Douglas form does not distinguish 
between disembodied change that augments K from that which 
augments L. Furthermore, if the inputs are measured in physical 
terms, rather than in their efficiency units, and if their efficiency 
uuits expand (because of technological change that is embodied in 
labor or capital) while the physical units stay constant, we would 
not be able to distinguish the impact on Q from a disembodied 
technological change. 

In the analysis that follows, I explore the impact of technical 
change on the employment of women across various sectors of 
the economy and within the manufacturing sector from 1890 to 
the present. The measure of technical change used is the rate 
of change in total factor productivity. Recall that total factor 
productivity indicates the degree to which more output is produced 
for a given level of inputs. Assume that the production technology 
can be represented by a Cobb-Douglas production function, given 
in Equation 2. When Equation 2 is expressed in rate-of-change 
form, where an asterisk (*) over a variable indicates its time 
derivative, the rate of change in tcfcal factor productivity is given 



In other words, the rate of change in total factor productivity 
(read, in technology) is given by the rate of change in the output 
minus a weighted average of the rates of change of the inputs. The 
definition of technological change summarized in this manner — 
that it is measured by how much output increases above and 
beyond increases in the inputs — is very intuitive. 

The measurement of the inputs and the outputs pose certain 
difficulties. The outputs and the inputs ought to be measured in 
physical units rather than in value terms. The procedure is ordi- 
narily not possible, and one generally weights outputs by prices. 
Thus cars become the value of cars or value added in the auto* 
mobile sector. The inputs themselves are normally measured in 
conventional oi physical terms (for example, hours of labor) rather 
than in efficiency units. Thus part of total factor productivity will 
be attributable to the increased efficiency of the factors (for exam* 
pie, from increased education, skills, or health), and disembodied 
and embodied technological change are not distinguished. The 
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T = Q-aK- (l-a)L. 
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rates of change of the inputs are weighted by the exponents, and 
to get estimates of the exponents one must appeal to economic the- 
ory. Under conditions of equilibrium in the factor (input) markets 
and competition, the exponents will be the shares of the factors 
in national income. These data are easily located for even long 
periods of time. 

Standard measures of total factor productivity exist for vari- 
ous sectors and industries in the extensive work of Kendrick (1961, 
1973, 1983). One aspect of technological change that is necessarily 
hidden in the use of this methodology is factor bias. To explore 
issues of biased technological change requires a more flexible func- 
tional form than Cobb-Douglas, and some estimates of factor bias 
using the translog production function are discussed below. 

TRENDS IN FEMALE EMPLOYMENT: 1800 TO 1980 

It is instructive to review the historical record regarding the 
labor market involvement of women in the United States before 
examining the impact of technological change. Data on the oc- 
cupations of women were first collected in 1860, but the printed 
tabulations were aggregated at the state level and provide little 
detail by age and other characteristics. Marital status was not 
requested by the U.S. Census of Population until 1880. Readily 
available labor force data dictate that the period under study be- 
gins with 1890. The period before 1890, particularly that from 
1832 to 1880, is explored with materials from the manufacturing 
censuses, which necessarily include only a portion of the labor 
force. 

Although substantial change in the conventionally measured 
female labor force has only recently surfaced, it has been rooted 
in a longer history of economic transition. Increases in educa- 
tion during the first three decades of this century and the related 
increase in the tertiary sector, particularly clerical occupations, 
were instrumental in the post- World War II increase in partici- 
pation rates of women. The data on manufacturing labor force 
participation rates indicate the importance of early factory devel- 
opment in the employment of young women, particularly in the 
New England and Middle Atlantic regions. These points are more 
fully developed below. 

Labor force data for the aggregate female population together 
with data by race, marital status, and nativity are given in Ta- 
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ble 1. The overall trend for the aggregate from 1890 to 1980 is 
upward, but most of the movement comes from increases in the 
participation rate of married women, particularly after 1950. The 
increase is most apparent for white married women. Before turning 
to a more detailed exploration of the data for white women, those 
for black women must be given more careful attention. 

The labor for . icipation of black women across all marital 
statuses and ages ^ the exception of single young women) has 
always been higher than that for white women. Several factors 
account for these differences (see Goldin, 1977, for a review and 
an exploration cf the role of slavery). The lower family incomes of 
black Americans throughout the period are responsible for much 
of the difference that appears in Table 1, as are the rural, southern 
location of the black labor force in general and the crops produced 
in the South, especially cotton. 

The geographical location of black women, their greater par- 
ticipation rate early on, and their occupational structure make the 
analysis of the effects of technological change on their employment 
different from that for white women. In 1910, for example, fully 
95 percent of all employed black women were in just two occupa- 
tional groupings — agriculture and domestic and personal service; 
the comparable figures for white women were 43 percent for na- 
tive born and 27 percent for native born of foreign parentage, in 
1940 77 percent of black working women were found in these two 
occupational groupings; in 1980 the figure was under 30 percent. 
Despite dissimilarities between the black and white female labor 
forces, various changes in the economy, such as increases in edu- 
cation and the rise of the clerical sector, have had strong impacts 
on both. 

The participation rate of young single women across the entire 
United States rose until around 1920, when it reached a plateau at 
about the 0.40 level. Participation rates for this group varied sig- 
nificantly by geographical location. The daughters of native-born 
white parents in urban areas in 1890, for example, experienced a 
participation rate of 0.43, almost twice the aggregate level for that 
group. These data suggest that the labor force participation rate 
for the entire population of young single women converged by 1920 



TABLE 1 Female Labor Force Participation Rates by Marital Status, Race, 
and Nativity, 1890-2980 





>16 years old 






>15 years old 




>16 years old 






1920 


1930 


1940 


1950 


1960 


1970 


1980 


Total 


18.9 


20.6 


23.7 


24.8 


25. o 


29.0 


34.5 


42.6 


51.5 


Total— 


19.0 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


55.4 


^^arned 


4.6 


5.6 


9.0 


11.7 


13.8 


21.6 


30.7 


40.8 


(49.2) 


Single 


4U.0 




46.4 


50.5 


40.0 


AC 9 

40.0 


42.9 


53.0 


fit e 
61.5 


White 


16.3 


17.9 


21.6 


23.7 


24.5 


28.1 


33.7 


41.9 


(49.4) 


Mairied 






6.5 


9.8 


12.5 


20.7 


29.8 


39.7 


49.3 


Single 


38.4 


41.5 


45.0 


48.7 


45.9 


47.5 


43.9 


54.5 


64.2 


Nonwhite 


39.7 


43.2 


43.1 


43.3 


37.6 


37.1 


41.7 


48.5 


(53.3) 


Married 


22.5 


26.0 


32.5 


r53.2 


27.3 


31.8 


40.6 


52.5 


59.0 


Single 


59.5 


60.5 


58.8 


52.1 


41.9 


36.1 


35.8 


43.6 


49.4 


Foreign bom 


19.8 


n.a. 


n.a. 


19.i 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


Married 


3.0 


n.a. 


n.a. 


8.5 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 


Single 


70.8 


n.a. 


n.a. 


73.8 


n.a. 


n.a. 


n.a. 


n.a. 


n.a. 



-The 1910 labor force figures have been omitted because of the overcount of the agricultural labor force in 
|hat year. 

-Adjusted for unemployment by subtracting out the unemployed and calculated for 15- to 64-year-olds for 
1890 and for 16- to 64-year-olds for 1980. 

SOURCE: Goldin (1977). The 1980 data are from the Current Population Survey. Numbers in parentheses 
are decennial census figures. 
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on the rate experienced by the urban native-born group as early 
as 1890. The data for the 1832 to 1880 period demonstrate that 
wherever manufacturing activity spread, labor force participation 
rates of young single women rose, and the elasticity of supply of 
this labor force was rather high. 

Despite the apparent stability in the percentage of single ur- 
ban women in the labor force over the twentieth century, there 
was substantial variation in the activities of the approximately 60 
percent who were not employed. In 1890 young women not in the 
labor force were overwhelmingly occupied "at home," ostensibly 
helping their mothers. Data for 1900 indicate that about two- 
thirds of the young women not in the labor force were also not in 
school, and were listed in the census as being at home. With the 
increase in high school education, the percentage at home dropped 
rapidly over the early twentieth century to less than one-tenth by 
1930. Tne increase in formal education exactly offset the decline 
in time devoted to home production by young single women. 

Participation rates of married women did not expand to any 
great extent until the 1920s. Also in contrast to the experience 
of young single women, participation rates for married women did 
not vary significantly by region or by industrial development. Al- 
though the 1920s marked the first discernible increase, it was only 
after 1950 that the employment of married women rose rapidly, 
first for women over age 35 and later for those under 35 years (see 
also Easterlin, 1980). 

As part of a larger study of women's changing economic roles, I 
have prepared a matrix of cross-section and time-series labor force 
participation rates by marital status, age, race, and national origin 
from 1890 to the present. Figure 1 is part of this larger matrix 
and summarizes the expansion of the labor force participation 
of white (native-born) married women, born from 1866 to 1955. 
(Comparable data for black women are discussed below.) Each 
set of solid (or dashed) lines represents the participation rate 
of a particular birth cohort, tracing its market role as it matures. 
Cross-sectional data can also be read from this figure by connecting 
the relevant points on the cohort lines; for example, the data for 
1970 are given by the top set of dotted lines. 
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Although several qualifications^ should be kept in mind in 
interpreting the data in Figure 1, they make a more or less trans- 
parent statement: for every cohort born since 1866, participation 
in the labor force has increased within marriage, at least tr about 
age 55. Despite the generally held notion that married women 
universally have experienced interruptions in their wovk careers, 
the majority who entered the labor force at mid-life had not ex- 
perienced labor force work since they were single, if even at that 
time. (Note that because the data are given only for married 
women, one cannot observe the participation rates of these women 
when they were single.) The notion of interrupted work careers as 
the norm has arisen, in part, from the pattern of double-peaked 
labor force participation charsicteristic of cross-sectional data for 
women's work experiences in many contemporary developed na- 
tions. This pattern emerged in the United States in 1950 and is 
illustrated by the top dotted line in Figure 1, giving participation 
rates for the cross-section of married women in 1970. 

Of most importance with regard to the issue of technology and 
women's employment is the variation in the increases for various 
cohorts. These variations indicate period effects, and technologi- 
cal change is likely to have been more important in some periods 
than in others. Cohorts born around 1900 achieved a considerably 
higher labor force participation rate than those bom previously. 
Similarly, cohorts born after 1945 had substantially increased par- 
ticipation rates. All other cohorts, to be sure, contributed to the 
expansion of the female labor force participation rate, but the 
cohorts mentioned appear to have gone far beyond the trend line. 



^ The qualifications are (1) v/hlie the data are for native-born white 
married (spouse present) women, there is heterogeneity In other respects: 
women enter the data when they marry, and thus the data are contaminated 
by selection bias If people who marry late or who are widowed early have 
different labor force participation rates; (2) intermit tency of participation is 
disguised in tiiese data and depends on the aggregate rate of labor turnover 
for married women; (3) there are numerous definitional issues, particularly 
the change in 1940 from the **galnful worker** to the "labor force** construct 
and the omission in the early period of many women working on farms and in 
the home (Goldln, 1987, addresses these issues); and (4) the 10-year Intervals 
mask certain changes, particularly those at the early ages. Related to this 
consideration is that the data concern only married women; participation 
rates for young single women are considerably higher than are those for 
young married women, particularly before the 19608. 
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% tn Labor FofCe 




Age 

FIGURE 1 Labor force participation rates of cohorts of white married 
women, born 1866 to 1955| for the entire United States. Notes: Dashed lines 
denote missing data. Data for 1890 to 1920 arc for native-born women with 
native-bom parents. Dotted line is 1970 cross-section. Source: Derived from 
population census data. Data appendix on request from author. 



Similar data for black women have been compiled and rein- 
force the finding from the aggregated data in Table 1 that black 
married women's participation rates have always been substan- 
tially hifher than those for white women. But beginning with 
the cohort born around 1910, black married women have also had 
large increases in participation rates. Unlike the data for this co- 
hort of white women, however, those for black women increase 
only for ages over 40. It is with the cohorts born around 1930 that 
increases in participation rates across the life cycle occur. These 
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findings complement those for white women. Even though the 
cohorts affected tend to be different, the underlying reasons for 
the expansions in these two labor forces are similar. Educational 
advances occurred at different times for each group, and the find- 
ings for each reinforce the importance of increases in education for 
women as a whole. 

The evidence that has been compiled for the period before 
1890, for which the aggregate data are either entirely absent 
or lacking in detail, indicate that wherever significant industrial 
development occurred, labor force participation rates for young 
women rose. Furthermore, participation rates in industrial areas 
were extremely high even as early as the 1830s. Although the 
data are fragile at best for the period before 1860, estimates of a 
"manufacturing labor force participation rate" for young females 
in five northeastern states have been computed and are given in 
Table 2. The estimates must also be interpreted in light of the se- 
vere undercounting of manufacturing firms in the 1832 data for all 
states but Massachusetts. The 1832 manufacturing participation 
rate estimates, ranging atcross states from 12 to 27 percent, indi- 
cate that the manufatcturing sector attracted a substantial portion 
of the population of young women in the Northeast. In the early 
industrializing state of Massachusetts, where the reporting was 
most complete, one-third of all young females were employed in 
the manufacturing sector by 1850, if not before. This level roughly 
quailed that prevailing in 1880. 

Given that some young women were employed in alternative 
pursuits such as domestic service and teaching, the crude manu- 
facturing labor force participation rates indicate that a high pro- 
portion of single women in New England had been drawn into the 
market economy by the 1830s. Comparable evidence on female la- 
bor force participation before 1832 is not available, but the levels 
implied by the 1830s data were most likely achieved quite rapidly, 
because opportunities for the employment of females were limited 
prior to industrial development. 
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TABLE 2 The Manufacturing Employment of Females as a Percentage of 10- 
[or 15-] to 29-Year-01d8 in Five States, 1832-1880 



State 


1832 


1837 


1850 


1860 


1870 


1880^ 


Connecticut 


[11.6]^ 




22.6 


23.1 


18.4 
[19.1] 


28.5 
[33.7] 


Massachusetts 


27.1^'^ 
[18.7] 


40.2- 
[29.7] 


32.9 


28.4 


36.7 
[44.0] 


32.8 
[39.5] 


New Hampshire 


11.6^'S 
[10.5] 




20.1 


22.0 


21.' 
[26.6] 


28.1 

[36.6] 


New York 






8.0 


6.8 


9.2 
[10.8] 


15.3 
[18.7] 


Rhode Island 


26.6^ 
[24.6] 




26.5 


33.3 


48.7 
[53.9] 


40.9 
[45.0] 


Percentage of 
U S. total 
female 

manufacturing 
in five states 






70.3 


62.9 


60.7 
[61.3] 


56.5 
[57.7] 



-Children were allocated between boys and girls as given by the 1880 
population figures for children in manufacturing employment by states. 
The bracketed figures express the number of females employed in 
gianufacturing as a percentage of those 15 to 29 years old in the population. 
*~The returns for Rhode Island listed women and female children separately. 
The Massachusetts and New Hampshire returns did not, and the estimates 
assume that 45 percent of all working children were female. The bracketed 
figures give the employment of adult women as a percentage of those 15 to 
29 years old. The Connecticut estimate is only for adult women as a 
percentage of those 15 to 29 years old. In all cases, the population 
^gures for 1832 are for white females only. 

^'he estimates include women in home workshop employment, mainly palm 
leaf hats and straw hats, bonnets, and braids; the bracketed figures exclude 
them. 

SOURCE: Goldin and Sokoloff (1982:Table 8). 
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TOTAL FACTOR PRODUCTIVITY AND 
FEMALE EMPLOYMENT 

TECHNICAL CHANGE AND FEMALE INTENSITY 

Cross-section 2uid time series data on female employment for 
1890 to 1980 are presented in Table 3 in two ways: as a percentage 
of the sector or industry labor force that is female and as an index, 
which divides the industry percentage by the percentage for the 
entire economy. The index is the more appropriate indicator of 
change over time and measures the extent to which particular 
sectors and industries expand their female employment at a rate 
greater than the national average. 

The information contained in Table 3 is easily summarized. 
Most sectors and industries have been either male- or female- 
intensive for the entire century under consideration, although sev- 
eral have undergone shifts in labor force composition. Farming, 
mining, transportation, construction, and public utilities, among 
the sectors, have been male intensive.^ Lumber, furniture, chem- 
icals, petroleum^ stone, metals, machinery, and transportation, 
among the manufacturing industries, have been male-intensive. 
Large shifts in the composition of the labor force have occurred in 
the communications, professional, and clerical sectors. 

How has the index of female intensity for the economy's sectors 
and industries been affected by changes in total factor productiv- 
ity, the measure of technological ch singe used in this analysis?^ 
The answer can be found in Table 4, which presents the results 
of a pooled cross-section, time series regression in which the de- 
pendent variable is the relative proportion of the labor force in a 
sector, at time ^, that is female (given by the index in Table 3). The 
explanatory variables in the regressions are total factor produc- 
tivity change (TFP), lagged by 5 to 10 years; sector and industry 



Male and female intensities are defined here in terms of whether the 
index (times 100) Is less than or greater than 100. 

^ The data on total factor productivity are discussed in several volumes 
by Kendrick (1961, 1973, 1983). Total factor productivity data have been 
computed for the private sector, and those for the service sector join to* 
get her three major but disparate occupational groups — professionals, clerical 
workers, and domestic workers. Thus the professional, clerical, and domestic 
occupations cannot be included, and only the private sector can be consid- 
ered. The omission of services from the analysis is unfortunate because of 
the preponderance of women in these three areas of employment. 
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TABLE 3 Female Employment a« a Percentage of the Labor Force (and a« an Index) of the Private 
Domeitic Economy'* Sector* and Manufacturing Industrie*, 1890-1980 



ERIC 



Major 
InduBtriaJ 



Female Emplojrinent as a Percentage of the Sector's Labor Force 
and ai an Index 

1950" 



Sector 


1890 


1900 


1010 


1920 


1930 


1940 


Agriculture 


7.9 


9.1 


79 


9.2 




R A 
u.O 


Mining 


(45.8) 


(49.6) 


(417) 


(45!o) 


(36.5) 


(23.3) 


0.1 


0.2 


0.1 


0.3 


0.1 


1.1 


Transportation 


(0.7) 


(1.0) 


(0.6) 


(1.3) 


(3.6) 


(4.5) 


0.2 


0.7 


0.7 


0.8 


0.8 


3.4 


Communications 


(0.9) 


(3.6) 


(3.5) 


(3.7) 


(3.4) 


(13.8) 


and public 


14.4 


25.1 


25.1 


43.3 


56.0 


53.0 


utilities 
Construction 


(83.8) 


(137.4) 


(132.3) 


(211.7) 
* 


(254.7) 
* 


(214.8) 


Rail transpor- 








* 


* 


* 


tation 














Transportation 










* 


* 


(excluding rail) 














Communications 


* 






* 


* 


« 


Public utilities 








* 


* 




Trade 




• 




* 


* 


0 



2.13 



8.5 
(30.6) 
2.5 
(8.8) 



1960 



1970 1980 



10.0 
(30.4) 
4.6 
(14.2) 



11.2 
(29.4) 
7.9 
(20.9) 



18.5 
(43.4) 

11.8 
(27.8) 



2.7 


3.8 


5.8 


7.9 


(9.8) 


(11.5) 


(15.3) 


(18.5) 


5.2 


5.6 


7.1 


7.6 


(18.7) 


(17.0) 


(18.8) 


(17.9) 


7.1 


9.2 


16.4 


21.7 


(25.6) 


(27.9) 


(43.1) 


(51.1) 


57.4 


52.3 


48.8 


46.4 


(205.9) 


(159.4) 


(128.4) 


(108.9) 


12.1 


12.2 


13.0 


16.8 


(43.4) 


(37.3) 


(34.2) 


(39.5) 


34.0 


37.7 


38.0 


43.0 


(122.0) 


(114.8) 


(99.8) 


(101.1) 



Finance and 

insurance 
Real estate 

Manufacturing 



Two-digit SIC 
Manufacturing 
Industries 

Foods 

Beverages 

Tobacco 

Textiles 

Apparel 

Lumber 

Furniture 

Paper 

Printing 

Chemical 

Petroleum 

Rubber 

Leather 

Stone 

Primary metal 
Fabricated 

metal 
Machinery 
Electrical 

machinery 
Transportation 



* 


* 


* 


* 




4 


44.5 


49.5 


53.1 


61.5 














(161.4) 


(150.8) 


(139.6) 


(144.4) 


• 


• 




* 


* 


* 


29.9 


33.2 


37.7 


46.6 














(107.4) 


(101.2) 


(99.1) 


(109.4) 


9.0 


19.2 


17.0 


15.0 


15.7 


22.0 


25.0 


25.8 


29.0 


32.5 


(110.4) 


(104.8) 


(89.7) 


(73.5) 


(71.7) 


( 89.1) 


(89.5) 


(78.7) 


(76.2) 


(76.3) 


Female Employment as a Percentage of the Industry's Labor Force 








20.2 


21.0 


29.5 


29.7 


24 0 


29.7 


24.4 


26.8 


30.0 


32.3 


0.6 


1.3 




1.1 




* 


* 








31.9 


39.3 


46.5 


58.9 


67.2 


65.0 


53.5 


48.3 


41.4 


37.2 


40.8 


41.4 


51.0 


47.6 


45.7 


43.0 


42.8 


44.8 


47.0 


48.2 


60.2 


65.2 


62. D 


DO. i 


Afi 1 
Do.l 


t o.o 


70.4 


74.9 


77.9 


78.6 


f\ y 

\J,4 


U.D 


U.V 


0.1 


0.9 


1.5 


4.6 


5.7 


10.3 


14.5 


4.8 


3.9 


2.6 


8.3 


6.5 


11.7 


15.6 


17.8 


26.7 


31.1 


39.9 


34.6 


32.9 


24.5 


25.4 


24.3 


23.7 


22.0 


22.7 


24.5 


17.6 


21.5 


22.4 


24.0 


16.7 


23.8 


25.0 


26.7 


32.2 


41.2 


15.9 


13.2 


14.2 


10.7 


8.7 


16.0 


19.8 


19.5 


23.0 


28.2 


0.0 


0.0 


0.0 


0.1 


0.4 


1.5 


11.5 


12.3 


14.4 


16.7 


48.8 


36.8 


16.4 


11.9 


19.2 


24.8 


26.6 


28.2 


32.1 


33.8 


21.0 


23.2 


24.8 


30.2 


34.2 


40.3 


44.0 


49.7 


57.4 


60.4 


1.4 


2.6 


3.5 


7.2 


7.6 


11.9 


17.2 


16.6 


19.4 


23.8 


0.0 


0.5 


0.3 


0.8 


1.8 


2.9 


6.5 


7.3 


9.3 


13.3 


3.3 


5.6 


10.8 


11.0 


13.8 


16.8 


17.4 


17.7 




99 7 


0.8 


0.5 


1.8 


3.1 


2.6 


7.4 


13.4 


13.9 


17.0 


21.7 


16.8 


15.3 


22.7 


22.9 


28.5 


32.6 


33.6 


35.4 


39.5 


43.3 


0.5 


0.6 


0.5 


1.6 


2.6 


6.0 


11.5 


12.5 


14.0 


19.1 



ERIC 



21i 



TABLE 3 (continued) 



Two-digit SIC 

Manufacturing Female Empl oyment as a Percentage of the Industry's Labor Forc e 

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 

Residual services 

Professional 26.3 37.0 42.9 46.8 46.9 /S5.8 57.7 60.2 63.5 66 5 

Domestic 87.8 69.6 67.3 54.3 64.2 /71.7 66.5 72.0 71 7 70 3 

Clerical 14.1 25.4 34.4 45.8 49.4 * * ♦ ♦ 

Entire United 

States 17.2 18.3 19.2 20.4 22.0 24.7 27.9 32.8 38.0 42.6 



NOTES: The labor force is defined as those 10 years old and over for 1890 and 1900 and as those 14 
years and ovor for 1910 to 1980. Experienced civilian labor used for 1950 to 1980. 

After 1940 Beverages are included in the Food Industry. 

The professional category includes educational services publicly provid .d. 

Domestic includes personal services. 

The index is defined as the percentage of the sector's labor force that is female divided by 
the percentage of the national labor force that is female multiplied by 100. It measures the 
female intensity of a sector relative to *-he national average. 

A slash within a series (/) indicates u change in definition and noncomparability over time 
An asterisk ( } indicates that the series does not exist for that year. 

fn?V?Qn^n'i^.n^n' ^^^^ 1980 Censuses of Population. Manufacturing detail 

Zi l '°.^^3°v9^"'^^«f« of Manufacturing. The two-digit SIC groupings were approximated using 
only those industries with more than 15,000 employees in the eariier years and more than 25 000 m 
the later years. 2 
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TABLE 4 Explaining an Index of Female Employment Across Sectors and 
Industries, 1890 to 1980 



Dependent Variable: In^ex of Female ^ I 

Employment (in year^~ Estimation 1~ Estimation 2' 



Constant 


0.789 


(7.94] 


0.805 


(10.86) 


Total Factor Productivity (TFP) change 










at time (t-j), 5 < j < 10 years 


0.0234 


(1.74] 


-0.0317 (1.31) 


Time, years from 1900 


-0.0020 


(1.59] 


0.0007 (0.91) 


Sector and industry dummies 










Farm 


-0.298 


(1.38] 


-0.431 


(5.33) 


Mine 


-0.496 


(3.11] 


-0.709 


(9.98) 


Transportation (before 1940] 


-0.762 


(1.92] 


-0.843 


(6.95) 


Communications and public utilities 










(before 1940] 


0.853 


(1.62] 


0.762 


(5.03) 


Construction 


-0.463 


(2.56] 


-0.718 


(9.38) 


Rail 


-0.427 


(1.58] 


-0.683 


(7.34) 


Transportation (non-RR] 


-0.298 


(1.36] 


-0.533 


(6.50) 


Communications 


0.032 


(0.05] 


-0.282 


(1.65) 


Public utilities 


-0.242 


(0.92) 


-0.518 


(5.56) 


Trade 


0.403 


(0.95] 


0.141 


(1.11) 


Finance 


0.836 


(4.38] 


0.579 


(7.40) 


Real estate 


0.398 


(1.40] 


0.131 


(1.35) 


Food 


0.482 


(2.25] 






Apparel 


1.981 


(7.60] 






Textiles 


1.291 


(5.39] 






interactions witn irr 










Farm 


* 




* 




Mine 


* 














0.065 


(1.60) 


Communications and public utilities 






0.174 


(3.87) 


Construction 










Rail 






0.032 


(1.01) 


Transportation (non-RR] 






0.068 


(1.77) 


Communications 


0.149 


(1.22] 


0.218 


(5.38) 


Public utilities 






0.039 


(1.36) 


Trade 










Finance 






0.071 


(1.61) 


Real estate 






0.056 


(1.01) 


Food 


-0.085 


(1.15] 






Apparel 










Textiles 


-0.131 


(1.90] 






Number of observations 
R^ 


328 




107 




.60 




.97 





NOTES: Absolute values of 't'-statistics are in parentheses. Ordinary 
least-squares estimation used. An asterisk (*) indicates coefficient is 
insignificant at even unconventional levels of significance testing. 
Manufacturing is the omitted sector in both estimations; two-digit industries 
other than food, apparel, and textiles are omitted from Estimation 1. 



jThe index is defined in the note to Table 3. 
~See text for discussion. 

SOURCE: Calculated by the author based on data from Table 3 and Kendrick 
(1961, 1973, and 1983). 
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dummies; a time trend; and interactions between TFP and the 
dummy variables. The estimation indicates that female intensity 
has increased with increases in total factor productivity — where 
technological advances have been greatest, women's employment 
share relative to the average has increased the most. 

Estimation 1, which includes all sectors and all industries 
within manufacturing, indicates that each percentage point in- 
crease in total factor productivity increases the index by 0.0234. 
(The mean of the index is 0.794, and the mean of the change in total 
factor productivity is 2.19.^) Estimation 2 excludes the 19 detailed 
two-digit SIC manufacturing industries, reducing the number of 
observations from 328 to 107. While the coefficient on the change 
in total factor productivity is negative (-0.0317, but not very 
statistically significant), the interaction terms with the various 
sectors suggest strong positive net effects. The coefficients on the 
interactions with transportation (before 1940); communications 
and public utilities (before 1940); and transportation, communi- 
cations, trade, public utilities, and finance tvre large enough (and 
generally statistically significant) to outweigh the negative coeffi- 
cient on technic2il change. Only the farm, construction, mine, rail, 
treuie, and real estate sectors appear to have either negative or zero 
net impacts of changes in total factor productivity on the index. 
The impEw:t of total factor productivity change on female intensity 
is different in these sectors than for the economy as a whole, and 
the reasons in the cases of the farm, construction, mine, and rail 
sectors seem obvious. 

Several qualifications to this analysis must be noted. The re- 
lationship between the index and total factor productivity has not 
been explicitly modeled, and the anal>sis should be viewed as one 
that is exploratory rather than one of hypothesis te^ting.^ Total 



The index would have a mean of 1.0 if all sectors were included, because 
the index ia merely the female intensity of a sector at time t divided by the 
female intensity of the economy's labor force at time t The private service 
and the government sectors have been excluded because of the lack of total 
factor productivity data; taken together these sectors have an index greater 
than 1.0. 

^ Kendrick (1983:44) regressed changes in total factor productivity on 
variables that included the proportion of the sector's labor force that was 
female, for the cross-section 1966 to 1979. The size of the coefficient on the 
percentage female is in the range of those in Table 4 (although note the 
reversal of the causality). Kendrlck's motivation, it should be noted, was to 




CLAUDIA GOLDIN 



205 



factor productivity (reac^ technological) change is implicitly as- 
sumed to be independent of the female intensity of a sector's labor 
force, but it may not have been. More female-intensive sectors may 
have had higher levels of total factor productivity change because 
of lower unionization and less-specific human capital, among other 
influences that might reduce resistance to technological advance 
Several variables that might be included in the analysis, such as 
the education and the skills of the labor force and the level of 
unionization, have not been. In addition, the total factor produc- 
tivity measure of technological change is constructed as a residual, 
and as such it can measure more than the change in output for 
constant inputs. It may unintentionally measure changes in the 
inputs that are not observed.^ Leaving this source of potential 
bias aside, the findings from the estimation indicate that sectors 
that have increzised total factor productivity more than average 



study the determinants of technological change rather than to understand 
its impact. 

^ The labor force is measured by a weighted average of hours of work, 
where the weights are based on labor compensation (see Kendrick, 1961, 
Appendix A for further details). As the labor force increases because more 
women enter it, the measure will increase less than a labor force increase 
because men entered. The lower average compensation of women accounts 
for the difference. But if the lower compensation of women does not entirely 
reflect lower productivity, the labor force measure will be biased downward. 
Sectors and industries increasing their labor force by adding women will 
appear more productive in terms of the total factor productivity index, 
because their labor force will be incre'^^ing by less than their output even 
if there had been no change in technology. A related bias concerns the 
efficiency units of labor. Increases in education for society as a whole have 
had impacts on the Woot force that differ for males and females. Certain 
occupations, it appears, enable workers to substitute training acquired off the 
job for that traditionally acquired on the job, and women, whose life -cycle 
labor force participation is more discontinuous and shorter than that of men, 
have tended to enter such occupations. Thus, as the average educational 
attainment of the population has increased, women have become a higher 
proportion of the labor force in certain sectors, such as those employing 
clerical workers. More highly educated workers will increase the measure of 
total factor productivity, because only the number of laborers or the hours 
of labor input, and not the quality- adjusted labor input, is used. Thus 
a positive correlation between the index and the measure of technological 
change can occur. This possible bias can be accounted for by including the 
mean level of education of the work force in each sector. Such data exist 
only for relatively recent periods of time. 
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A HISTORICAL PERSPECTIVE 



tend to have more female-intensive methods of production.^ The 
result stems primarily from the correlation found in the cross- 
sections, rather than from a posVuve relationship between total 
factor productivity change and female intensity in time series for 
given sectors. Tndeed, the female-intensity indices of most of the 
sectors and indtstries are relatively constant. 

Why might there be a positive correlation between the index 
of female intensity and the change in total ^ *ctor productivity? 
It is possible that the most innovative sectors require flexible 
labor forces, and that the female 'bor force, being less unionized 
and less experienced, has been more amenable and receptive to 
change in work organization. It may also be the case that total 
factor productivity change is correlated with an increase in the 
proportion of the labor force that is less skilled.® The degree 
to which technological change increases or decreases a portion 
of the labor force is probably dependent on the degree to which 
the capital employed is a relative substitute or complement to 
that type of labor. Technological change in the clerical sector, 
in manufacturing earlier in this century, and in communications 
may well have involved the substitution of relatively unskilled 
for skilled labor, but other evidence suggests that skilled labor 
has moie recently become a relative complement to capital in 
the economy as a whole (see, for example, the evidence cited in 
Williamson and Lindert, 1980). 

What does the positive correlation between changes in total 
factor productivity and the relative female intensity of a sector 

^ Manufaccuring data for the early nineteenth century confirm the positive 
correlation between the proportion of females in an industry and the rate of 
technological change found here. From 1820 to 1850, total factor productivity 
change was greatest in cotton textiles, hats, tanning, and wool and mixed 
textiles. All but tanning was a female-intensive industry. Total factor 
productivity change was the lowest in liquors, flour milling, and tobacco. 
Only the tobacco industry, among the three, hired female employees. (Indexes 
of total factor productivity for 1820 to 1860 were produced by Kenneth 
Sokoloff as part of SokolofF [1984] and were made available to me by t^e 
author.) The evidence on facto bias is more mixed (Cain and Paterson, 
1986). TiiS industries with the greatest labor*saving technical change from 
1850 to 1919 were apparel, rubber, leather, and metals (both primary and 
fabricated). The female intensities of the labor forces in these industries were 
diverse and did not change much over the 70*year period. 

^ Kendrick does find a positive correlation between the proportion of the 
labor force consisting of production workers and the change in total factor 
productivity. 
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or an industry imply about the impact of technological change 
on female employment? That female-intensive sectors have been 
those experiencing the greatest technological advances does not 
necessarily mean that these sectors have had the greatest increases 
in employment. Indeed, the opposite could have occurred. 

The regression analysis examined the first portion of Equa- 
tion 1, the impact on an index of female intensity of a sector or 
industry. The second part of that equation concerns the impact 
on total employment. Equations similai to those ir Table 4 (but 
not presented here) have been estimated ibr the entire labor force, 
where the dependent variable W2is some function of the propor- 
tion of total employment in a particular sector. The dependent 
variable was expressed as the percentage, the change in the per- 
centage, or the percent change in the percentage. In almost all 
estimations the dependent variable was negatively related to total 
f8u:tor productivity in the preceding decade. That is, sectors with 
higher productivity growth had a smaller increase in their employ- 
ment share or a smaller share or a smaller proportional increase 
in the share. Siny>ly put, employment growth was negatively as- 
sociated with technological advance. The agricultural sector had 
the largest impact on the regression and, in at leeist one variant of 
the estimation, was responsible for the entire effect. Agriculture 
experienced relatively small increases in total factor productivity 
until the mid-twentieth century when its technological advance 
was among the greatest in the economy. It has also been a sector 
of rapidly reduced employment. The exsimple of agriculture is a 
reminder that the income and price eleisticities of demand, which 
are only implicit in this simple analysis, are driving many of the 
results. 

It does appear to be the case that more female-intensive sec- 
tors have generally had expanded employment relative to all others 
because of less, and not greater, technological advance. That is, 
among the female-intensive sectors, those with the least techno- 
logical change grew the most in employment. Services Eire a well- 
known example, although it has also been claimed that total factor 
productivity measures do an imperfect job of capturing technolog- 
icsJ advance in this diverse sector (National Research Council, 
1979). On balance, the role of technological change in the total 
employment picture is less one of encouraging the expansion of 
female-intensive sectors as it is one of allowing the reduction in 
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A HISTORICAL PERSPECTIVE 



the employment of the single largest sector early in this century, 
that of agricultural production. 



EDUCATION AND THE CHANGING EMPLOYMENT OF WOMEN 

The expansion of kno>\dedge, termed technological advance 
here, is frequently embodied in a factor and expands it when the 
factor is expressed in efficiency units. Measures of total factor 
productivity do not ordinarily use efficiency units, and embodied 
technological change is then iiecessarily included in the residual 
measure of technological change. Denison (1962, 1974), among 
others, has computed the portion of the residual due to increases 
in education. From 1929 to 1957 real national income rose at 2.93 
percent average annually. Labor, land, and capital, conventionally 
measured, accounted for 1.43 percentage points, with the residual 
measure of technological change equal to 1.50. Of this 1.50, almost 
one-half, or 0.67 percentage points, was due to the augmentation 
of labor in the form of increased education. 

Li the American case, educational advemces for males and 
females have paralleled each other, but the impact on the oc- 
cupational structure and labor force participation of women has 
probably been greater. I turn first to the data on educational 
change and then to the impact on employment and occupations. 

The two lines in Figure 2 give, from left to right, median years 
of schooling for female cohorts born from 1876 to 1952 and the 
percentage with 4 or more years of college. The data on median 
years of schooling clearly show a sharp rise in the educational 
attainment of young American women beginning approximately 
with the cohorts born between 1900 and 1910. During a very 
brief period, the median female increased her years of education 
by one-third, from about 9 to 12 years. The rapid rise in years of 
schooling was a product of the well-known increase in high school 
education, with these individuals leaving school from 1915 to 1928. 



Inputs are generally measured in physical unltSi such as labor hours. 
To express a factor in efticiency units means that one measures, in some 
manner, the degree to which the factor is skilled or educated, for example. 
One method of doing this is to use a weighting scheme for, say, education. 
Years of education are valued using earnings at some date to form an index, 
and a^s the labor force becomes more educated its value rises. 
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FIGURE 2 ESducational attainment for cohorts of white women born from 
1876 to 1952. Note: Horiiontal lines indicate the width of the birth cohorts 
for which data on educational attainment are given. Source: Bureau of the 
Census, Current Population RcporU, Series P-20 for years 1940, 1947, 1962, 
1966, 1968, 1970, 1972, 1974, 1977. 

After the initial schooling increase with the cohorts born from 
1900 to 1910, median years of education have increased only gradu- 
ally, with the exception of the most recent cohorts. Change in their 
educational attainment can be seen more clearly with reference to 
the graph in the far right of Figure 2, which gives the percentage 
of women with 4 or more years of college. That indicator has 
increased most rapidly with cohorts born after 1940. 

The employment effects of increzised education can be seen 
by comparing the educational data with those on cohort labor 
force participation in Figure 1. It is not at all coincidental that 
the cohorts experiencing the greatest increases in pwticipation 
rates over their lifetimes were those with the greatest increzise 
in education when young. The cohort born from 1900 to 1910 
achieved an educational transformation in high school completion 
rates; it was precisely this cohort that experienced substantial 
increases in its labor force participation both during its early yesirs 
and even more so during the 1950s when it was 40 to 50 years old. 
Although Figure 1 does not show the labor force participation 
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rate of single women, the cohort born around 1910 also achieved 
a high rate of labor force participation when single, even though 
it had an increased educational attainment. It was able to achieve 
this both by spending considerably less time "at he e," as the 
census termed those individuals not at school and not having an 
occupation. 

The data on education in Figure 2 are for the white female 
population. Increases for the black female population have been 
greater than those for the female population as a whole, beginning 
with cohorts born around 1900. Cohorts of black women born 
in 1900 had, on average, three years less schooling than their 
white counterparts; cohorts born around 1950 had one-half year 
less schooling (Smith, 1984). The large increase in high school 
completion evident from Figure 2 for white women weis achieved 
about two decades later for black women. Thus, differential rates 
of educational attainment might explain some of the differences 
pointed out earlier in labor force participation rates between black 
and white married women. 

How did educational change in the first three decades of this 
century affect the job opportur'^ies of young women, and how did 
it later affect their labor force participation when married? Occu- 
pational data arranged by cohort suggest that young women with 
increased education moved into the clerical sector and, relatively, 
out of manufacturing employment in 1930 and 1950; and other 
data indicate that women, who in the 1920s and 1930s were em- 
ployed in such occupations, had a higher probability of remaining 
in or reentering the labor force when older (Goldin, 1986b). Table 
5 gives various occupational distributions by age for 1930 to 1950, 
where the group described varies somewhat over time because of 
definitional changes in the census. Despite this complication, it is 
clear that the percentage of women in the clerical sector is lowest 
for those birth cohorts having the least amount of education, with 
the latter variable given by the data in Figure 2. Cohorts born 
after 1900 increased their percentages in the clerical sector from 
about 13 to 24 percent for married women in 1930 and from 17 
to 23 percent for all marital statuses in 1950. Micro-level data 
from 1940 demonstrate that educational levels above high school 
substantially increased earnings in clerical-sector jobs (Goldin, 
1984), and in general, occupations in the clerical sector have had 
employees with relatively high levels of education. 
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TABLE 5 Percentage of the Female Labor Force Employed in the Clerical (and 
sales) Sector, 1930-1950 by Birth Cohort 



Birth Cohorts 



i/eifiograpnic wiroup 




1916- 


1911- 

19 ID 


1S06- 
1910 


1896^ 
1905 


1836- 
1895 


1885- 

and 

earlier 


1930 Married, native white 








26 9 


24.0 


13.3 


67 


1930 Single, native white 






26.1 


35 6 








1940 Married, white- 




35.5 


36.4 


34.2 


28 8 


19 5 




1940 Mgrried, white, 
urban- 


















42.4 


43.0 


39 6 


31 9 


21.4 






1926- 


1921- 


1916- 


1906- 


1896- 


1891- 


1886- 




1930 


1925 


1920 


1915 


1905 


1895 


1890 


19S0, All marital statuses, 
















white 


48.9 


39.7 


30.3 


26 4 


23.1 


17.3 


14.0 



parried, husband present Employment away from home and not on pubhc emergency works. 
—Married, husband present, in cities with more than 100,000 persons. 

SOURCE: U.S. Censuses of Population, 1930-1950. 

Thus, increzised educational standards for all Americans dur- 
ing the first few decades of this century expanded the employment 
of women at that time and later, as cohorts with increased edu- 
cation aged. Furthermore, the increase in educational attainment 
with the cohorts born after 1940 to 1945 is easily correlated with 
substantially higher labor force participation in the most recent 
decades. The influence of increased education on labor force par- 
ticipation c£ui also be observed in cross-sectional analysis. Almost 
all labor supply studies find positive coefficients on education in 
participation or hours equations (see, for example, the studies in 
Smith, 1980). The reasons for this positive cross-sectional rela- 
tionship are a bit diff'erent from those off'ered here. Education 
augments wages, and labor supply increases with the wage, hold- 
ing income constant or giving a relatively small income effect. The 
relationship for the time series analysis concerns the shift in occu- 
pations from those requiring on-the-job training to those for which 
off^the-job training is a good substitute. 

Changes in work organization 

Technological change also encompasses iterations in work or- 
ganization that enhance productivity. During the first half of Ihe 
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nineteenth century the employment of young women in the manu- 
facturing regions of America greatly expanded both in industries 
that were mechanized, such 83 textiles, and in those that were not, 
such as boots and shoes, paper, and clothing (Goldin and Sokoloff, 
1982; SokolofF, 1984). In the mechanized industries, part of the 
increased scale of firms and the increased employment of women 
was due to technological change involving new and improved types 
of capital equipment. But even in these industries, and certainly 
in the nonmechanized ones, much of the increased employment of 
women was attributable to an increase in the division of labor and 
thus to changes in the organization of work in nascent factories. 
Changes external to the firm, such as improved transportation of 
goods, better-integrated labor markets, and more efficient capi- 
tal markets, enabled firms to increase their scale of operations, 
and thus benefit from the increased division of labor axid achieve 
greater efficiency. 

Within manufacturing, there have been wide differences in the 
organization of work for female and male employees. In 1890, for 
example, 47 percent of all female manufacturing operatives were 
paid by the piece, but only 13 percent of the males were. Females 
were therefore 3.5 times as likely to be employed on piece rates 
than were males. Furthermore, piece-rate payment almost always 
prevailed when males and females occupied the same position in 
the same firjT' Examples from the textile industry are instructive. 
In only one out of the six predominantly male occupations in 
cotton textiles was payment generally made by the piece, but 
among four, in which both men and women were found, only one 
was paid by time. Also, males, but not females, were frequently 
employed in teams and by the method of inside contracting, by 
which independent contractors organized labor within a firm. 

Goldin (1986a) explores the role of monitoring and supervisory 
costs in the adoption of different methods of work organization for 
male and female manufacturing employees. Firm-level data on 
supervisory costs and the numbers of male and female workers 
in piece and time rate positions suggest that differences in the 
costs of supervision influenced the form of work organization. In 
factories, male workers were more often paid time-based wages 
rather than piece rates and employed on teams because their time 
on the job was generally longer than that of females and thus they 
required less supervision. The ability of manufacturing enterprises 
both to use a technology with an intricate division of labor and to 
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monitor the output of workers therefore fostered the employment 
of females. 

The existence of monitoring and supervisory costs can also 
explain the transformation of occupations in the clerical sector 
that were "feminized" rapidly from 1900 to 1920. It has frequently 
been claimed that this feminization was the result of technological 
changes, such as the mechanization of the office. But wzis the 
feminization of the office a function of the reduced level of skill 
required with the division of office work into tasks or was it a 
function of a reduced level of supervision needed to elicit some 
level of output? 

In the early history of the modern office various tasks were 
paid by the piece. Typewriters in the Graton and Knight Manu- 
facturing Company, for example, were equipped with cyclometers; 
"240 depressions of the typewriter keys or space bar [were] equiva- 
lent to one point . . . 600 points [were] considered base production 
and each point produced in excess [was] allowed for at the rate 
of one and one-half cents a point" (Coyle, 1928:23-24). But piece 
rates did not prevail in this sector, and their decline was a tribute 
to the ability of employers to pretest employees whose training 
in commercial and high school courses was completed before job 
entry. 

Monitoring in the office became even simpler and cheaper 
than in the factory. Employers divided workers into homogeneous 
groups and paid each a set day rate. Standardization enabled em- 
ployers to screen workers prior to employment. Thus, it appears 
that women began to be employed in the clerical sector when its 
jobs could be more finely divided, as had occurred a full century 
before in manufacturing, and its output more cheaply monitored. 
(See Rotella, 1981, for an analysis of clerical employment that 
stresses human capital aspects of the mechanization and feminiza- 
tion of the office.) 

RELATIVE Earnings of Females to Males, 1815 to 1982 

The degree to which technological change is biased within 
sectors or industries and the degree to which even neutral techno- 
logical change occurs in particular sectors or industries alters the 
relative earnings of inputs, such as capital and labor or male and 
female labor. Such impacts can be ignored when only one sector or 
one industry is at issue, but not when the entire economy is being 
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considered. Changes in female earnings alter female employment 
because their labor supply function is elastic. How have the earn- 
ings of females changed relative to those of males over the course of 
American history, and what role has been played by technological 
change? 

Table 6 and Figure 3 give the ratio of female to male earnings 
foi the manufacturing sector from 1820 to 1970 and for all sectors 
from 1890 to 1982. The relative wage of females to males was 
fairly low in the northeastern states prior to industrialization but 
rose quickly wherever manufacturing eictivity spread (Goldin and 
SokolofF, 1982, 1984). Around 1815 the ratio of female to male 
wages in agriculture and domestic activities ^ 'as 0.288 and rose to 
about 0.303 to 0.371 among manufsicturing establishments at the 
inception of industrialization in the United States in 1820. By 1832 
the average ratio in manufacturing was about 0.44, and it conoin- 
ued to rise to 0.50 in the northeastern states by 1850. Nationv/ide 
the ratio rose slowly to about the year 1885, when it reached its 
1970 value of approximately 0.56. Early industrialization, there- 
fore, increased the relative wage of fenialcs to males by almost 50 
percent, and in the briefest of periods, a mere iiwo decades, the 
gender gap in manufacturing and domestic employment narrov/ed 
by 15 percentage points. 

The ratio of female to male full-time earnings for the entire 
population increased from 0.463 to 0.603 over the period 1890 to 
1970, using the series constructed from earnings in six sectors. The 
increase over time is somewhat greater when earnings zie adjusted 
for hours of work among full-time employees, from 0.498 to 0.657- 
The gender gap has remained relatively coiistant over the period 
since 1950, with the exception of an initial decline in the ratio 
and a rise beginning in about 1980. The recent rise appears to 
be substantial in magnitude, and if the explanations in (joldin 
(1986b) and Smith and Ward (1984) are correct it v/ili continue 
for some time. 

Goldin (1986b) and Smith and Ward (1984) present data on 
the life cycle labor force experience of the working popnlatjon of 
women, which indicates that, working women's labor rriarket expe- 
rience has not increased subst<intia!ly, if at ail, during the period 
from 1950 to the present. The increase in the labor force partlci- 
patioii rate of women was substantial enough that new labor force 
entrants pulled down the average labor market experience accu- 
mulated by those already employed. Because wages arc computed 
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FIGUHB 3 The gender gap in historical perspective: the manufacturirig 
sector and the entire United States, 1815 to 1982. Sources: see Table 6 and 
O'-tHeiii {1985). 



only for those in the labor force, an increase in the relatively inex- 
perienced will prevent average earninjjs of women from rising 
relative to nhose of men, all other things being equal. This scenario 
is coming to a close, however. As more and more women have en- 
tered the labor force, new entrants are a smaller percentage of the 
working population of women, and the lesser experience of these 
new entrant? has a far smaller effect. Thus the experience of the 
working population of women has begun to increase, and with it 
the relative earnings of women. The same explanation holds for 
the educational attainment of the working population of women. 
Working women in each cohort have always been among the more 
educated. Therefore, as more and more women have entered the 
ranks of the employed, the average education of working women 
in each cohort has declined. This process, too, has come to an 
end, and the educational attainment of the working population of 
women is now incresising f£Lster than that of men. 

What accounted for the decrease in the gender gap over the 
past century? Various studies have shown that earnings within oc- 
cupational groupings have increased for females relative to those 
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TABLE 6 Wage Ratios for Males and Females in Manufacturing Employment, 
1815 to 1970, and Across All Occupations, 1890 to 1982 



Agriculture 

1815 
Manufacturing 

1820^ 

1832- 

1850^ 

1885 

1890 



0.29 

0.37-0.30 
0.44-0.43 
0.46-0.50 

0.559 
0.539 



Full Time 





Full Time 


Actual 


Weekly Hourly 


1899 


0.535 


0.536 






1904 


0.536 


0.535 






1909 


0.536 


0.537 






1914 


0.535 


0.534 


0.568 


0.592 


1920 






0.559 


0.645 


1921 


0.536 


0.536 


0.617 


0.653 


1922 






0.612 


0.677 


1923 


0.535 


0.536 


0.607 


0.672 


1924 






0.593 


0.664 


1925 


0.536 


0.536 


0.592 


0.657 


1926 






0.585 


0.662 


1927 






0.597 


0.652 


1028 






0.573 


0.645 


1929 






0.575 


0.fi37 


1930 






0.578 


0.635 


1931 






0.612 


0.621 


1932 






0.653 


0.618 


1933 






0.661 


0.656 


1934 






0.688 


0.704 


1935 






0.653 


0.700 



Manufacturing 



All Occupations 
(median earnings) 



Constructed 
from 

Six Sectors 



Full Time Total 



Adjusted 
Actual for Hour5 



1890 
1930 
1939 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 



0.463 
0.556 



erJc 



0.539 




0.513 


0.581 








0.537 










0.532 










0.558 










0.512 










0.497 






0.580 




0.526 


0.639 


0.689 


0.583 




0.515 


0.639 


^5.690 


0.554 




0.496 


0.633 


0.680 


0.570 




0.477 


0.630 


0.677 


0.580 






0.613 


0.664 
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Manufacturing 



All Occupations 
(median earnings) 



Constructed 
from 

Six Sectors 



Adjusted 





r uii 1 ime 1 oiai 


Actual 


for Hours 


19DU 


U.vOM 


U.oUo 




X96X 


0.534 


0.594 


0.647 


19o2 


u.oof 


U.595 


U.o5^ 


1963 


U.044 


0.596 


U.004 


1964 


U.04/ 


U.590 


U.05V 


1965 


n coo 


n ctnn 


n ctctct 


19DD 




U.5oU 


U.D4D 


1967 


0.563 


0.578 


0.639 


1968 


0.549 


0.582 


0.644 


1969 


0.544 


0.605 


0.669 


1970 


0.540 


0.594 


0.655 


1971 




0.595 


0.653 


1972 




0.579 


0.636 


1973 




0.566 


0.627 


1974 




0.572 


0.627 


1975 




0.588 


0.633 


1976 




0.602 


0.666 


1977 




0.589 


0.648 


1978 




0.600 


0.658 


1979 




0.596 


0.656 


1980 




0.602 


0.646 


1981 




0.592 


0.646 


1982 




0.617 


0.672 



0.603 



NOTE: Except where noted these ratios are based on mean earnings of fulUtime 
year-round employees. 

^The range is for New England and the Middle Atlantic. 

SOURCES: This series has been compiled by the author from a variety of sources. 
See Goldin (1986c) for details. Data for All Occupations category from O'Neill 
(1985:Table 1). 
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for males, particularly in the clerical and professional sectors. 
Furthermore, the skill differential across all occupations narrowed 
considerably after 1940 (Keat, 1960). Thus, relative earnings for 
females to males have increased within occupations, and this fac- 
tor has been of overwhelming importance in accounting for the 
increase in the earnings ratio over time. It appears that the oc- 
cupational distribution mattered far less than earnings within oc- 
cupations in determining the overall earnings ratio of females to 
males (Goldin, 1986c; Polachek, 1984). This finding is particularly 
noteworthy, since it is generally presumed that the occupational 
distribution is the primary determinant of the gap between male 
and female eeirnings. 

The degree to which the occupational distribution matters 
in determining the aggregate ratio of female to male earnings 
involves constructing two hypothetical cases. In one, all women 
have the occupational distribution of men, but their earnings for 
each occupation remain the same. In the other, counterfactual 
world, all men have the occupational distribution of the women 
but have the earnings for each occupation that they ordinarily 
have. There are then three (or more) measures of the percentage 
of the earnings gap that is explained by occupations; one minus 
this measure gives the difference in pay within occupations. The 
three measures include the two from the hypothetical cases and a 
third which averages the first two. 

This technique has been used by Polachek (1984) and Treiman 
and Hartmann (1981). One problem with it is that the answer de- 
pends on how many occupations are used. Polachek uses 195 
occupations and finds that somewhat more than 10 percent of 
the earnings gap is explained by occupational differences; Treiman 
and Hartmann use 222 occupations and find that somewhere be- 
tween 11 and 19 percent of the gap is explained. Neither of these 
measures seems particularly large. But when the number of occu- 
pations rises to 479, more is explained. If the first of the counter- 
factual worlds is used (and this seems to be the one that makes 
the most sense in this context), then 19 percent of the pay gap 
is explained; the second counterfactual world leads to 41 percent 
being explained. Even 19 percent seems rather low. Further- 
more, it is not clear whether it would be useful to increase the 



Note that these numbers differ from those cited in early printings of 
Treiman and Hartmann (l981:Table 9), which were in error. 
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number of occupations in the analysis beyond 222. The issue of 
the optimal or correct number of occupations to use is still very 
much unexplored .^^ 

Technological change narrowed the gender gap during the pe- 
riod of early industrialization, when the use of new forms of capital 
equipment and work organization raised the relative productivity 
of females and the young. The increase in the manufacturing sec- 
tor, which was relatively female intensive, also served to raise the 
overall ratio of female to male earnings. But changes in the earn- 
ings ratio after the first half of the nineteenth century are more 
complicated. Employment effects of technical change combined 
with differing demand, income elasticities expanded certain sec- 
tors and contracted others, and the increase in education raised 
the relative earnings of females within occupational groups. 

The large increase in female labor force participation over 
the last 30 years has meant that recent labor market entrants have 
had substantially less job tratining than have previous participants. 
Entrant? have, until recently, also had less education than the 
average female population. Therefore, the average wages of the 
working population of women as a whole have been depressed by 
the wages of the new entrants, even though the wages of prior 
participants have been rising. In a period of rising labor force 
participation, a stable ratio of female to male earnings does not 
necessarily indicate an absence of economic and social progress for 
women. 

CONCLUDING REMARKS 

Technological advances have altered the employment of wom- 
en in the following ways throughout American history: 

1. Increzises in total factor productivity across sectors from 
1890 to 1980 have been positively associated with an index of the 
female intensity of the labor force, but total employment of both 
males and females has not necessarily been positively related to 
technological advance. 

One procedure would be to assess the cross-elasticity of substitution 
among occupations for individuals. Such a procedure would be similar to 
that used in antitrust cases in deciding what the market is for a particular 
good, and thus what the definition of a good is. As a general rule, one does 
not want to disaggregate occupations so finely that occupation itself is an 
exact proxy for earnings. 
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2. Increases in education have been positively associated with 
increases in female labor force participation and may be the single 
most important factor in altering the shape of participation rates 
for married women during their life cycles. 

3. Changes in work organization, in particular an enhanced 
division of labor in manufacturing from 1820 and in the clerical 
sector from around 1900, have increased the demand for female 
employees. 

4. Relative earnings for females to males rose after 1820 and 
continued to rise to about 1930 or 1940. The aggregate ratio was 
virtually constant from 1950 to 1980, but has risen during the 
past half decac^e. The ratio for manufacturing employment has 
remained virtually constant since about 1885. Changes in tech- 
nology seem to be the most likely reason for the initial advance, 
and changes in the experience and education of the working pop- 
ulation of women appear to have been responsible for much of the 
reci nt rise. 

The se ular increase in female employment in America has 
owed much to the relative growth of particular sectors in the econ- 
omy, such as those employing clerical and professional workers, 
and to the decline of others, such as agriculture. Further work 
will have to perform the major task of separating the role of tech- 
nological change from those of demand and income elasticities in 
altering the sectoral distribution of labor. 
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The Impact of Technological Change 
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THE GROWTH OF CLERICAL AND 
FEMALE EMPLOYMENT 

Clerical jobs are the largest single occupational group in the 
economy; they are also one of the most diverse. Generally people 
associate the traditional office occupations with the term "cleri- 
cal." Indeed, secretaries, typists, stenographers, file clerks, office 
machine operators, and receptionists do make up a large propor- 
tion of all clerical workers. But bookkeepers and bank tellers 
are also clerical workers e ^rding to the Bureau of the Census, 
as are bill collectors in adjusters, postal carriers, factory 

expediters, and most ei :t and interviewers. 

The tremendous g:** , the number of clerical workers 
in the United States is weli known, but the true magnitude of 
this expansion cannot be appreciated without comparing it to the 
growth in total employment. Figure 1 shows that the proportion 



Facts and observations presented in this document are the sole respon- 
sibility of the authors. The viewpoints do not necessarily represent positi as 
of the W.E, Upjohn Institute for Employment Research. 
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FIGURE 1 Decadal growth in :lerlcal employment as a proportion of total 
employment, 1940-1980. Source: Hunt and Hunt (1986); based on 1940-1980 
census data. 



of clerical workers in total employment has doubled in the last 40 
years, from just under 1 employee in 10 in 1940 to 1 in 5 by 1980. 
However, the general recessionary conditions of the last 5 years 
combined with developments of the last 10 years or so in office 
technology raise one of the most puzzling questions about future 
employment: Will this trend continue? 

Those who are convinced that this trend cannot continue and 
may reverse iiself base their predictions primarily on the introduc- 
tion to the office of microprocessor-based technologies. The incred- 
ible reductions in the cost of computing power, combined with the 
reductions in bulk made possible by microprocessor technology, 
may possibly constitute a revolutionary technical development. 
And there hcis been an apparent reduction in the rate of increase 
in the proportion of clerical workers. As Figure 1 indicates, while 
the clerical proportion rose almost linearly from 1940 to 1970, 
a slight reduction in the rate of increase occurred between 1970 
and 1980. Is this the beginning of the end of clerical employment 
growth? If so, what will be the impact on women workers? 
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Clerical jobs are also female jobs. Is it a coincidence that the 
expansion of clerical employment occurred simultaneously with 
the expansion of female labor force participation rates? To what 
extent have female job opportunities been linked to the expansion 
of the clerical work force? The overwhelming majority of clerical 
workers are in fact female, and this is even more true today than 
it was 30 years ago: from just ovtr 60 percent female in 1950, the 
proportion grew to nearly 80 percent by 1980. Indeed, not only are 
clerical workers increasingly women but women are increasingly 
ierical workers. Between 1950 and 1980, the proportion of women 
workers who worked in clerical jol)s grew from about 27 percent to 
over 35 percent. Thus, the sex se^tregation of clerical occupations 
appears to have been increasing, although there v/as very little 
increase in the proportion of females employed as clerical workers 
between 1970 and 1980.^ The participation rate for men in clerical 
work was only 7.6 percent in 1980. Clearly, females are much more 
likely than males to work as clerical workers and clerical work has 
increased in importance as a source of employment for women. 

This paper revi'^ws trends in clerical employment over the 
last 30 years and seeks evidence of the impeict of changes in pro- 
cess technology on those trends. It also assesses prospects for the 
future of clerical employment. The next section reviews clerical 
employment trends from 1950 to 1980 by decade, as well as annual 
employment changes.^ Because this period encompasses the first 
computer revolution, the introduction of meiinframe comput.,rs to 
the office, and the beginnings of the microcomputer age, the review 
can be interpreted as a search for the employment effects of tech- 
nological change. If changing office technologies displaced large 
numbers of clerical workers during the first computer revolution, 
the evidence should be in the employment record of the 1960s and 
1970s. Similarly, if the current office technologies threaten clerical 
jobs, some evidence of this should be found in the employment 
figures of the early 1980s. 

The following section of the paper discusses the determinants 
of clerical employment in the broadest sense. The influence of 
industry occupational structure and industry employment trends 



See Reskin and Hartmann (1985) for a discussion of sex segregation on 
the job. 

^ A much more thorough review of existing data is provided by Hunt and 
Hunt (l986:Ch. 2 and 3). 
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on clerical employment totals are examined. The aggregate change 
in clerical employment from 1972 to 1982 is decomposed into 
portions attributabh to general economic growth, changes in the 
sectoral composition of the economy, and changes in occupational 
staffing patterns. Evidence of the direct impact of technological 
change on office employment levels is sought for the finance and 
insurance industry, reputedly the most advanced user of office 
automation systems. 

This paper does not try to assess the influence of other impor- 
tant factors that will determine future labor market outcomes for 
clerical workers. In peirticular, there is no consideration of future 
supply issues. If female labor force participation rates continue to 
rise as they have in the past, the issue of job creation for women 
will be of even greater significance. On the other hand, if women 
incre2ise their penetration of nontraditional female occupations, 
the number of females seeking clerical positions in the future may 
decline. Whether men are more likely to begin to look to cler- 
ical positions for career opportunities in the future presumably 
depends on labor market developments for clericals, as well as the 
job outlook in more traditional male occupations.^ Clearly these 
considerations are crucial to understanding whether the supply 
and demand of clerical workers will be in approximate balance in 
the labor market of the future, but these questions are beyond the 
scope of the present effort. We seek only to illuminate past trends 
in clerical employment and investigate the causes behind those 
trends. Throughout the analysis we strive to develop an under- 
standing of the employment implications of technological change 
for clerical workers. In a concluding section, we draw on these find- 
ings and on a review of existing forecasts of clerical employment to 
narrow the range of uncertainty about the probable future impact 
of technological ^hange on the demand for clerical employment. 

A CLOSER LOOK AT CLERICAL EMPLOYMENT TRENDS 

employment from 1950 to 1980, 
Decennial Census Data 

Tabic 1 reports the best derivable estimates of detailed cler- 
ical employment on a consistent basis across the 1950 to 1980 

^ Many of these issues are addressftd by Hartmann, Kraut, and Tiily 
(1986). 
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time span. These figures are based on data from the decennial 
censuses, and although they are far from perfect, everything that 
can be done has been done to maximize the consistency of the 
estimates and minimize the distortions introduced by the mea- 
surement system and changes in it.* Table 1 shows that there 
were just over 19 million clerical workers employed in 1980 in 42 
separate clerical occupations ranging from secretary, the largest, to 
tabulating machine operator, the smallest. There were more than 
4 million secretaries employed in 1980; they represented just over 



Because these data have been adjusted rather extensively for consls* 
tency, the figures reported here do not correspond exactly wUh census 
figures from other sources. Comparisons of occupational data among decen- 
nial censuses are complicated, first, because the data came from a sample 
of all census respondents (though the numbers are very large by normal 
sampling standards), and second, because the measuring rod, the occupa- 
tional classification system, changes between censuses. In 1950, occupational 
employment was tabulated in 12 major groups and 469 detailed occupa- 
tional categories. In 1960, the same 12 major groups contained 494 detailed 
occupations; in 1970 there were only 417 detailed occupations but still ac- 
cumulated into 12 major occupational groups. The overall changes in the 
classification system can be regarded as relatively minor over this period, 
although with regard to individual occupations, major distortions can occur 
when an occupational category is added or deleted. In 1980, however, the 
magnitude of the differ'^nces in the occupational coding system are enor- 
mous: 503 detailed occupations, which have been reshuffled into 13 new 
major groups. For example, cashiers, who have previously been classified 
as clerical workers, are reclassified as sales workers; 1.65 million workers 
are thereby moved from one major occupational group to another. For the 
first timr there is a fundamental lack of consistency at the major occu* 
pational group level between adjacent census observations. To convert all 
occupational employment numbers to a consistent basis, the classification 
system of 1970 was chosen as the standard upon the advice of the Bureau of 
the Census. The comparison between 1960 and 1V70 employment in terms 
of the 1970 classification was readily available from the Bureau (Bureau 
of the Censiis, 1972:Table 221, and Priebj et al., 1972). The 1950 censns 
employment could not be converted directly into 1970 categories, and were 
first reclassified into i960 terms, using Technical Paper No. 18; then those 
numbers were converted to the 1970 basis using Priebe et al. (1972). The 
1980 data were converted to the 1970 basis using preliminary unpublished 
results from the Census Bureau. It requires a painstaking effort to bridge 
from one decennial census to the next in this manner, and the accuracy of 
the results is uncertain. Ail of the reclassification work is done on the basis 
of sample results. The reclassified employment figures are thus subject both 
to the original sampling error in estimating occupational employment and 
the secondary sampling error Involved m the reclassification study. These 
issues are discussed more fully in Hunt and Hunt (l986:Ch. 2). 
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TABLE 1 Employment in Clerical Occupations, 1950 to 



Employm ent 

Occupational Title 1950 



Total employment 


67,178,206 


Clerical workers 


6,875,546 


Secretaries 


1,005,968 


Not specified clerical workers 


1,185,906 


Bookkeepers 


744,053 


Cashiers 


252,252 


Miscellaneous clerical workers 


253,633 


Typists 


60,534 


Stock clerks and storekeepers 


274,089 




77,965 


Shipping and receiving clerks 


323,785 


Bank tellers 


06,044 


Estimators and investigators, n.e.c. 


112,460 


Counter clerks, except food 


96,313 


Computer and peripheral equipment 




operators 


868 


Keypunch operators 


75,091 


Clerical supervisors, n.e.c. 


44,348 


Expediters and production controllers 


123,277 


File clerks 


118,211 


Postal clerks 


216,164 


Telephone operators 


363,472 


Statistical clerks 


109,956 


Mail carriers. Post Office 


164,851 


Payroll and timekeeping clerks 


05,607 
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1980, Ranked by Level of Employment in 1980 



1960 1970 



64 639 256 
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f 0,000,099 


9,575,247 


10,o00,U/4 
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f o,o^o 


1,610,020 




973,224 




510 179 


oo4,ooi 


^28 ^QQ 


0U0,0 1 / 


547 923 


1 (\At QO/f 
i,U4i,oU^ 


384,115 


482,259 


164,^46 


323,552 


325,307 


400,890 


139,477 


265,197 


171,901 


L^2,074 


127.630 


243,697 


2,023 


124,684 


169,000 


290,119 


56,887 


119,887 


151,191 


217,107 


152,160 


382,578 


242,872 


321,263 


374,495 


433,739 


143,022 


265,431 


203,116 


268,612 


112,001 


165,815 
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Annual 

Percent 

1980 Change 



97,639,355 




19,119,280 




4,058,182 


4.8 


1,880,102 


1.5 


1,804,374 


3.0 


1,654,151 


6.5 


1,163,635 


5.2 


799,561 


9.0 


OoU,9/9 


2.5 


536,963 


6.S 


483,183 


1.3 


476,233 


6.8 


442,553 


4.7 


398,029 


4.8 


391,909 


22.6 


382,118 


5.6 


340,946 


7.0 


329,621 


3.3 


316,419 




315,111 


1.3 


314,674 


-0.5 


297,939 


3.4 


258,966 


1,5 


218,387 


4.1 



Teachers' sudes, except school 




monitors 


6,105 


Mail handlers, except Post Office 


53,563 


Insurance adjusters, examiners, and 




investigators 


33,061 


Ticket, station, and express agents 


69,807 


Library attendants and assistants 


16,235 


Billing clerks 


32,357 


St enographers 


429,424 


Enumerators and interviewers 


85,013 


Dispatchers and starters, vehicle 


33,746 


Messengers and office helpers 


111,508 


Collectors, bill and account 


25,395 


Meter readers, utility 


40,696 


Real estate appraisers 


11,754 


OfHce machine operators, n.e.c. 


9,788 


Bookkeeping and billing machine 




operators 


26,610 


Weighers 


80,915 


Proofreaders 


12,708 


V/lcriCal ctoolBb allbS, oOClitl wcilaic 


0 


Duplicating machine operators 


5,520 


Calculating machine operators 


19,176 


Telegraph operators 


34,811 


Tabulating machine operators 


9,725 



NOTE: n.e.c. = not elsewhere classified. 

SOURCE: Decennial Census. Data were adjusted for ci 



17,804 


139,790 


207,391 


12.5 


67,300 


133,839 


182,223 


4.2 


58,726 


102,043 


159,124 


5.4 


76,994 


104,285 


152,841 


2.6 


38,203 


133,911 


140,808 


7.5 


45,254 


112,876 


117,943 


4.4 


283,486 


136,197 


91,593 


-5.0 


118,723 


68,697 


88,712 


0.1 


49,205 


63,699 


87,622 


3.2 


<>1,303 


61,050 


82,225 


-1.0 


34,229 


54,728 


76,982 


3.8 


39,712 


35,144 


41,407 


0.1 


15,822 


?2,7C5 


41,343 


4.3 


21,352 


38,669 


39,864 


4.8 


53,914 


67,341 


37,200 


1.1 


44,548 


41,410 


29,717 


-3.3 


17,171 


^9,940 


27,321 


2.6 


. 0 


1,279 


24,128 


n.a. 


14,392 


21,682 


17,971 


40 


38,903 


37,153 


17,881 


-0.2 


21,064 


13.052 


7,604 


-4.9 


26,937 


8,685 


3,345 


-3.5 



by the authors. 
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4 percent of total employment and 21 percent of clerical employ- 
ment in that year. The second largest category was bookkeepers, 
with about 1.8 million employed, followed by cashiers, with 1.7 
million. The only other clerical occupation that has approrched 1 
million employees is typists. 

Together, these "big four" clerical occupations accounted for 
8.5 million jobs, or about 45 percent of all clerical employment in 
1980. These same four occupations accounted for only 27 percent 
of clerical employment in 1950; all four of these occupations have 
grown substantially in employment during the last 30 years. On 
the other end of the scale in terms of size, there were only about 
3,300 tabulating machine operators and about 7,600 telegraph op- 
erators employed in 1980. These occupations have been declining 
for some years, ?^ have the next two smallest occupations, dupli- 
cating machine operators and calculating machine operators. Each 
of these occupations has been adversely impacted by changes in 
technology. 

When these same data for the various occupations are ex- 
amined in terms of their annual compound rates of change in 
employment between 1950 and 1980, computer and peripheral 
equipment operators far exceeded all other clerical occupations in 
their rate of increase. ThLj occupation has grown from an employ- 
ment level of 868 persons in 1950 at the dawn of the computer age 
to nearly 400,000 persons in /.980, an annual rate of growth of over 
22 percent. This is the labor market expression of the computer 
revolution, which began to substantially affect employment levels 
m computer-related occupations in the 1960s. It is interesting to 
note that the second tastest growing clerical occupation over the 
1950 to 1980 period was teachers' aides: from high tech to high 
touch in one easy step! The number of teachers' aides increased 
from 6,000 to over 200,000 in this 30-year period, or about 12 
percent per year. The third fastest growing clerical occupation 
was typists, even though there was acoually a 23 percent decline 
in employment from 1970 to 1980. The phenomenal growth of 
typists in the 1950s and 19603 was sufficient to offset the recent 
decline, for an average annual rate of growth of 9 percent when 
the entire SO-year period is considered. Following in order of rate 
of growth are library attendants, clerical supervisors, bank tellers, 
receptionists, aiid cashiers. Clearly, there is not a high-tech oc- 
cupation among them, although they have all been impacted in 
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one way or another by technological change as well as many other 
influences. 

There were also a few clerical occupations that showed abso- 
lute declines during this 3Q-year period. The most rapid de:lines 
were among stenographers and telegraph operators, declining in 
employment by about 5 percent annually. Both occupations have 
been impacted by technolc/^ but not in an obvious way. The 
telegraph has been all but replaced by superior communications 
devices, and this has nearly eliminated the jobs of telegraph oper- 
ators. Improvements in dictation equipment and changing habits 
of users have spurred the decline in the stenographer occupation. 
In 1950, there were 2.3 secretaries per stenographer while by 1980 
the ratio had risen to 44 to 1. 

Fairly rapid declines were also shown by tabulating machine 
operators and weighers. Actually, the tabulating machine opera- 
tors would have been the most rapidly retreating if 1960 had been 
taken as the base year. This occupation provides an excellent ex- 
ample of a technology-specific occupation that experiences rapid 
growth and then declines. Tabulating machines were very popu- 
lar in the 1950s for analyzing data on punc led paper cards. The 
number of tabulating machine operators .learly tripled between 
1950 and 1^60. But data-processing technology moved rapidly 
beyond the capabilities of tabulating machines, and the number of 
employees in this occupation has fallen by nearly 90 percent since 
1960. Rounding out the declining occupations are messengers and 
office helpers, calculating machine operators, and telephone op- 
erators. All appear to be office-technology-related declines, since 
the communications and computing capabilities of modern offices 
have rendered these jobs less essential them in the past. 

With the spectacular exception of the computer operator cat- 
egory, the rapid-growth jobs do not show any particular high- 
technology bent. On the other hand, the declining occupations 
do seem to offer a technological interpretation, at least in part. 
Whether this represents a general principle is not clear at this 
time. What is clear is that the bulk of clerical employment occurs 
in a few very large, very diffuse occupational titles, such as secre- 
tary and bookkeeper. This was more true in 1980 than in 1950. 
It is possible that one impact of office technology over the last 30 
years has been to foster more generality in job title and perhaps 
in duties, but that cannot be conclusively demonstrated with the 
data that are currently available. 
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Annual Employment Changes, current 
Population survey data 

The long-term decennial census data do not seem to demon- 
strate a widespread impact of technology on clerical occupations, 
but annua! data from the Current Population Survey (CPS) may 
be more reveaUng. Figure 2 shows aggregate clerical employment 
as a proportion of total employment on an annual basis from 1958 
to 1984. It clearly shows that the rate of increase of clerical work- 
ers relative to all employment was much slower in the 1970s than 
It was m the 1960s.* Even more apparent is the stagnation in the 
proportion of clerical workers since 1980. Clerical workers did not 
fare as well in the last recessionary period as they did earlier. It is 
less certain what the downturn in the clerical proportion in 1984 
means. Such a decline has been typical of recovery periods in the 
past (as in 1976-1977), when the number of production workers 
rises rapidly to restore the prerecession balance between produc- 
tion and nonproduction workers, including clericals. Whether the 
trend of the early 1980s is something different is not yet clear. The 
magnitude of the drop is unprecedented, but that does not prove 
that the cause is fundamentally different. 

A look at recent annual CPS data for detailed occupations 
may be instructive. Unfortunately, the only time period for which 
this can be done is the decade from 1972 to 1982. If the mi- 
croprocessor revolution is going to have catastrophic impacts on 
clerical employment, it should have become apparent by 1982 
when the microcomputer population reached the 1 mUlion unit 
level (Computer and Business Equipment Manufacturers Associ- 
ation, 1985:87). While this period would seem to be adequate 
for analysis, it is complicated by the fact that the recession of 
1981-1982 occurs right at the end of the period.^ In addition, 
because of the smaller sample used by the CPS, some reservation 
must be expressed about any particular annual observation. More 



* The apparent drop in 1971 should be ignored as it reflects the conversion 
to new census codes rather than any actual change in clerical employment 
levels. 

* It is frustrating to stop the analysis in 1982; however, the massive 
reorganiiation of the occupational classification system introduced to the 
CPS in 1983 (corresponding to the 1980 decennial census reclassification) 
prevents the development of consistent data for all occupations after 1982. 
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FIGURE 2 Annual changes in clerical employment as a proportion of total 
employment, 1958-1984. Source: Hunt and Hunt (1986); based on 1958-1984 
CPS data. 



confidence can be put in trends that emerge over a period of 3 or 
4 years. 

Table 2 shows the CPS clerical occupations sorted by the an- 
nual rate of change over the 1972-1982 decade. As in the decennial 
data for 1950 to 1980, computer and peripheral equipment oper- 
ators experienced the most rapid rate of increase of any clerical 
occupation, although it was only about half the average annual 
rate shown for the 1950-1980 period. Bank tellers and insur- 
ance adjusters, examiners and investigators both edged ahead of 
teachers' aides in growth rates during the more recent decade. 
This reflects the falloff in the rate of growth in teachers' aides as 
employment growth in education as a whole faltered because of 
funding difficulties and a reduction in the student population. 

Other clerical occupations showing relatively rapid growth 
during the 1972 to 1982 decade include Ccishiers, estimators and 
investigators, and receptionists. All three of these occupations 
involve direct customer contact and probably would fall into 
the "hard to automate" category. Messengers and office helpers 
emerge as a relatively rapidly growing cleric£j occupation in the 
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TABLE 2 Employment in Clerical Occupations, 1972 to 1982, Ranked by Relative Change, 1972 to 1982 
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Occupational Title 



Computer and peripheral 

equipment operators 
Bank teller* 
Insurance adjusters, 

examiners, and investigators 
Teachers' aides, except 

school m >nxtors 
Cashiers 

Estimators and inveot* gators, 

n.e.c. 
Receptionists 

Messengers and office helpers 
Collectors, bill and account 
Mail handlers, except Post Office 
All other clerical workers 
Enumerators and interviewers 
Clerical supervisors, n.e.c. 
Expediters and production 

controllers 
Secretaries 
Clerical workers 



Employment (in thousands) 



1972 



1973 



1974 



1975 



1976 



1977 



1978 



199 

290 

109 

208 
998 

350 

439 
79 
61 

129 
1,329 
39 

200 

196 
2,964 
14,329 



1979 



1980 



1981 



220 
329 

114 

232 
1,060 

334 

450 
85 
59 

144 
1,331 
49 

184 

202 
3,088 
11.667 



251 

356 

127 

253 
1,127 

374 

465 
77 
64 

148 
1,388 
53 

231 

201 
3,218 
15,199 



302 
356 

153 

292 
1,200 

389 

468 
78 
73 

145 
1,375 
44 

228 

214 

2.281 
15,321 



1982 



24 V 



Ann. % 
Chg. 



295 


311 


403 


465 


535 


564 


588 


11.4 


378 


416 


458 


503 


542 


569 


561 


6S 


159 


172 


173 


178 


179 


191 


200 


6.3 


325 


326 


348 


357 


391 


381 


373 


6.0 


1,280 


1,354 


1,434 


1,512 


1,592 


1,660 


1,683 


5.4 


423 


459 


460 


506 


545 


540 


570 


5.0 


511 


542 


600 


614 


C44 


675 


672 


4.3 


83 


95 


89 


95 


98 


97 


115 


3.8 


66 


73 


80 


77 


81 


93 


87 


3.6 


140 


149 


164 


170 


168 


175 


182 


3.5 


1,444 


1,587 


1,705 


1,818 


1,899 


1,956 


1,871 


3.5 


49 


55 


54 


61 


87 


58 


53 


3.1 


239 


229 


207 


241 


245 


250 


270 


3.0 


210 


219 


228 


244 


238 


254 


257 


2.7 


3,428 


3.470 


3,646 


3,792 


3,944 


3,917 


3,847 


26 


15,788 


16,372 


17,207 


17,953 


18.473 


18,564 


18,466 


2.6 



Keypunch operators 

Dispatchers and start ent} vehicle 

Bookkeepers 

Statistical clerks 

Payroll and timekeeping clerks 

Ticket, station, and express agents 

Counter clerks, except food 

Shipping and receiving clerks 

Library attendants and assistants 

Billing clerks 

Pile clerks 

Mail carriers, Post Office 
Stock clerks and storekeepers 
Postal clerxs 
Typists 

Telephone operators 
Bookkeeping and billing 

machine operators 
Stenographers 



284 


255 


251 


253 


86 


88 


92 


93 


1,592 


1,678 


1,706 


1,709 


301 


301 


328 


331 


185 


200 


206 


202 


ISO 


118 


123 


138 


331 


352 


350 


351 


455 


461 


469 


433 


138 


123 


135 


146 


149 


166 


158 


145 


274 


287 


279 




271 


268 


238 


254 


513 


478 


493 


479 


282 


303 


295 


293 


1,025 


1,040 


1,046 


1,035 


394 


390 


393 


348 


69 


57 


59 


60 


125 


107 


104 


101 



279 


284 


277 


279 


89 


99 


99 


109 


1,712 


1,754 


1,861 


1,945 


342 


363 


384 


408 


211 


231 


245 


241 


126 


132 


131 


148 


359 


349 


383 


369 


446 


474 


469 


493 


143 


144 


174 


168 


140 


157 


170 


164 


274 


280 


279 




244 


244 


258 


256 


499 


505 


516 


539 


291 


271 


272 


264 


995 


1,020 


1,060 


1,038 


343 


347 


317 


333 


49 


53 


47 


59 


101 


84 


96 


78 



271 


248 


364 


25 


105 


115 


110 


2.5 


1.942 


1.96i 


1.968 


2 1 


396 


370 


365 


19 


237 


231 


224 


19 


144 


148 


154 


1 7 


358 


360 


373 


1 2 


515 


525 


499 


10 


155 


152 


150 


08 


165 


153 


154 


03 


332 


315 


278 


0 1 


247 


242 


264 


-0 3 


544 


528 


497 


-0 3 


291 


269 


271 


-0 4 


1,043 


1,031 


942 


-0 8 


323 


308 


283 


-3.3 


52 


49 


42 


-4 8 


66 


74 


66 


-6-2 



NOTE: n.e.c. = not elsewhere classified. 
SOURCE: Current Population Survey. 
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1970s, which is in contrast with their declining employment from 
1950 to 1970. The number of bill collectors increased at 3.6 percent 
annually during the decade, and non-Post Office mail handlers in- 
creased at 3.5 percent. No peirticular pattern emerges from the 
listing *f clerical occupations that grew more rapidly than average 
during this recent decade. 

At the other end of the distribution, the declining occupations, 
stenographers and telephone operators, are joined by bookkeeping 
and billing machine operators in rather rapid decline for the 1972 
to 1982 period. Small annual declines were registered for typists, 
postal clerks, mail carriers, and stock clerks and storekeepers. 
Bookkeeping and billing machine operators are another clerical 
occupation that may be impacted by the microprocessor revolu- 
tion. As microcomputers have become more widely distributed, 
incresising attention has been paid to creating accounting software 
that win run on the micros. This has undoubtedly impacted the 
number of bookkeeping machine operators. What is not clear is 
whether it has reduced the number of people doing bookkeeping 
work. Since they are not doing it on a special purpose device, it 
would no longer be appropriate to call them bookkeeping machine 
operators, however, and the job titles are very likely changed. 

Without more careful study of both inputs and outputs of of- 
fice production, definitive conclusions about the impacts of office 
technology cannot be drawn. This analysis leaves the impression 
that office technology cannot be regarded eis an important deter- 
minant of clerical employment for more than a few occupations. 
Nonetheless, it is also the case that clerical employment growth 
has slowed in the last decade. 



DETERMINANTS OF CLERICAL EMPLOYMENT 

Analysis of the trends in occupa*^ional employment indicated 
that some clerical jobs were growing while others were declining. 
On an aggregate bausis, it was seen that clerical jobs as a whole 
were becoming relatively more important as a proportion of total 
jobs in the economy, although that growth slowed in the 1970s. It 
also appeared that in the recession of 1980-1982 the proportion 
of clerical jobs did not increase significantly as it has in psust 
recessions. What might be causing those movements? 
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In the broadest terms possible, employment depends upon the 
demand for output axid the productivity of the workers who pro- 
duce that output. National output is generally mesisured by gross 
national product (GNP), the value of all final goods and services 
produced in the economy in a year. This simple relationship, al- 
though devoid of occupational and industrial content, emphgisizes 
two important points. 

First, if one accepts the notion that productivity is more or less 
fixed in the short run by the technological structure of production, 
then it should be clear that changes in GNP — aggregate demand 
in the economy — drive any changes in employment. Many factors 
affect both the level and rate of growth of GNP, including unfore- 
seen shocks to the economy, such as the energy crises of the 1970s, 
which at least temporarily disrupt the national economic system, 
and business cycles, which may vary tremendously in terms of their 
length and severity. All occupations and industries are adversely 
affected by the failure of GNP to grow sufficiently; likewise, all oc- 
cupations and industries tend to benefit from reasonable economic 
growth. 

The second fzurtor that influences employment is productivity. 
The concern, of course, is that productivity growth will outpace 
the growth of GNP. Di ring recessionary periods it is not unusual 
for the lack of jobs t., be blamed on labor-saving technology, and 
office automation is a cEise in point. However, productivity growth 
and GNP growth are actually intertwined: productivity gains 
allow the possibility of economic growth. Historically, technological 
change has not created permanent unemployment for millions of 
workers; instead it has raised living standeurds. To be sure, there 
have been winners and losers in this process, both among firms 
and individuals, but the net result has been real economic growth. 
No one can guarantee that history will repeat itself with office 
automation today, but some appeeir to be too easily persuaded 
that history will not repeat itself, that office automation and 
other labor-saving technologies will wipe out millions of jobs. 

The demand for labor is a derived demand based upon the de- 
mand for the goods or services which that labor produces. The rise 
and fall of occupations is related to the rise and fall of products and 
services which are produced in particular industries. Prospects for 
clerical workers, then, are linked to the prospects of the industries 
in which they work. 
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TABLE 3 Employment by Industry, 1982 



Percent of 





I oiai 




< erceni oi 




All PUriral 

All ^./lericai 




Industry 


x^erceni o» 


Workers in 


Clerical 


w orxers 




Employment 


lotal 


Industry in 


Employment 


Employed 






Employment 


Clerical jodo 


(thousands) 


in TnrliK^i^ 
111 Iii\lU9i>rjr 


Agriculture 


3,401 


3.4 


24 


83 


0.4 


Mining 




l.U 


11 o 




n 7 


Construction 


5,756 


58 


7.8 


451 


2 4 


Tf 1 iv*Ar>i ^< 


11 968 


12.0 


12 6 


1,513 


8 2 


Nondurables 


sisis 


84 


12.9 


1,074 


5.8 


Utilities 


6,552 


6.6 


22 3 


1.463 


7 9 


Wholesale trade 


4,120 


4 1 


20 5 


844 


4.6 


Retnil trade 


16,638 


16.7 


17.1 


2,840 


15 4 


Finance 


6,270 


6.3 


43 9 


2,750 


14.9 


Serv:ces 


30.259 


30.4 


18.1 


5,473 


29.7 


Public 












administration 


5,218 


5.2 


35 0 


1,827 


99 


Total 


99,528 


100.0 


13.Z 


18.466 


100.0 


^his percentage 


IS also known as the < 


:lerical staffing 


ratio. 







SOURCE: Calculated by the authors from CPS data 



Clerical employment by Industry 

The relative importance of the various industries in the na- 
tional employment picture is presented in Table 3, based on CPS 
data for 1982. By far the most important of the individual one- 
digit industries is the service sector. It accounts for a little over 
30 percent of all employment, almost double the size of the next 
biggest sector, retail trade. Table 3 also shows the clerical staffing 
ratio, v/hich indicates how important the clerical jobs are in each 
of these industries. A staffing ratio for an occupat'^n meeisures the 
relative importance of that occupation compared to all others in 
an industry. The ratio is obtained by dividing employment in that 
occupation in an industry by total industry employment. (The 
staffing ratios of all occupations within an industry must sum to 
one; shown as percents, they must sum to 100.) 

According to Table 3, the finance industry shows the highest 
percentage of clerical workers; nearly 45 percent of all employees 
in this inc Jitry are clerical workers. While not shown in the table, 
twice as many clerical workers work in finance as any other type of 
worker. Public administration is also a heavy employer of clerical 
workers; 35 percent of all jobs in this industry are clerical. It is 
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followed by utilities and wholesale trade, which also utilize heavy 
proportions (more than 20 percent) of clerical workers to produce 
their output. However, in neither of these industries are clerical 
workers as dominant as in finance or public administration. The 
service industry and retail trade both show between 15 and 20 per- 
cent of their total employment in clerical occupations (although 
their needs for other occupations do not look similar at all). The 
durable and nondurable manufacturing industries show between 
10 and 15 percent of their toteJ employment in clerical occupations 
(both are the home base of operatives, of course). Last is the con- 
struction industry, which employs relatively few clerical workers 
(but is the dominant user of skilled craft workers in the economy). 

Clearly, different industries use very different mixes of occupa- 
tions to produce their final output. The occupational staffing ra- 
tios are relatively unique to each type of production. It is this vari- 
ation in the staffing ratios between industries that makes trends in 
industry employment an important influence on the distribution 
of occupations throughout the economy. 

The absolute number of clericeJ jobs in each of the major 
industries is also presented in Table 3. About 5.5 million clerical 
workers can be found in the service industry. Ju3t under 3 million 
clerical jobs are located in each of two sectors, retail trade and 
finance. These three sectors combined — services, retail trade, and 
finance — account for more than 11 million clerical jobs, almost 
60 percent of total clerical employment. Clerical workers may 
be dispersed broadly throughout the national economy, but these 
three sectors are especially important to total clerical employment. 

The 20 most important industrial employers of clerical workers 
in 1982 are presented in Table 4. These data are from the Bureau 
of Labor Statistics (BLS) Occupational Employment Statistics 
(OES) program, v/hidi currently collects the most detailed data on 
occupational employment by industry.^ The entries in the table are 
ranked by the number of clerical employees in each industry. The 
clerical staffing r?t*os and total employment in each industry are 
also included Finally, the percent of total clerical jobs accounted 



^ These data provide the historical basis for the staffing ratios in the 
Bureau of Labor Statistics (BLS) industry-occupation matrix, which is sub- 
sequently used as the starting ^olnt for the BLS projections of future 
occupational employment. Sec BLS (1981). 
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TABLE 4 Clerical Employment by Industry, 1982 



Tot&l Clenc&I Cumulative 

Industry Clerical StafTing Percentage of Percentage of 

Employment Employment Ratio Total Ciencal Total Clerical 

Industry (thounsnds) (thousands) (percent) Employment Employment 



State and locai government 












and educational services 


13,0S8 


2,512 


19 2 


13 4 


13.4 


Miscellaneous retail trade 


10,476 


2,496 


23 8 


13 3 


26 8 


Wholesale trade 




1,531 


28 9 


8 2 


34.9 


Banking 


1,C50 


1,180 


71 S 


63 


41.2 


Federal government 


2,739 


1,138 


41.5 


6.1 


47 3 


Insurance 


1,700 


911 


S3 6 


4 9 


S2 2 


Miscellaneous bu*ine«s 












services 


3,139 


896 


28.S 


4 8 


57 0 


Hospitals 


4466 


666 


16 0 


3 6 


60 5 


Social services, 












museums, and merribtrship 












organisations 




687 


21 3 


3 I 


63 7 


Credit agencies, secunty 












and commc iity brokers 


2,015 


577 


S6 9 


S 1 


66 8 


Legal and miscellaneous 












services 


1,628 


560 


34 4 


30 


69 7 


Telephone and other 












communication 


1,174 


529 


45.1 


28 


72.6 


Physician and dental 












offices 


1,309 


394 


30 1 


2.1 


74 7 


Construction 


3,913 


324 


83 


1 7 


76 4 


Eating and drinking 












places 


4,781 


224 


4 7 


1 2 


77,6 


Electric service* and 












gas distnbution 


792 


207 


26.2 


1 1 


78.7 


Trucking and warehousing 


1,206 


199 


16 S 


1 1 


79 8 


Miscell^^neous print'ng 












and publishing 


846 


292 


23 8 


10 


80 8 


Real eitate 


986 


188 


19.1 


10 


81 8 


Miscellaneous personal 












services 


1,219 


186 


15 3 


10 


82.8 



SOURCE Calculated by the authors, based on data tape from the 1982-1995 CES/BLS occupational 
employment projections 



for by each of the 20 industries as well as the cumulative total is 
also reported. 

The top 10 industries in terms of clerical employment account 
for about two-thirds of all clerical employment. The top 20 in- 
dustries account fcr over 80 percent of all clerical jobs. Federal, 
state, and local go\ernment sectors are clearly impoi'tant to cler- 
ical employment; jointly they account for more than 3.6 million 
clerical jobs or almost 20 percent of the total. We can also see 
the importance ot Oc-nking and insurance, the two largest sectors 
within finance in terms of clerical employment. Finally, clerical 
jobs are important in a variety of service sector industries, Irom 
business services to personal services. None of the top 10 clerical 
employment industries is from the goods-producing sector. 
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1960 1965 1970 1975 1980 

YEAR 

FIGURE 3 Total employment in the top 10 clerical-employing industries, 
1958-1984. Source: Hunt and Hunt (1986); based on 1958-1984 BLS data. 

Since industry employment is so crucial to occupational em- 
ployment levels, the trends over the last 27 years in industry 
employment are presented in Figure 3 and Table 5. Figure 3 ag- 
gregates the employment in the top 10 industries, while Table 5 
presents the employment trends for each of the 10 industries. The 
numbers are reported in index number form to make it easier to 
compare the growth trends. The average growth in employment 
for all industries is also reported to facilitate comparisons between 
the particular industry and the average for all industries. 

Figure 3 demonstrates a number of important features of the 
top 10 clerical employment industries. First, these industries have 
been much less susceptible to the vagaries of the business cycle 
than all industries. The growth rate of the sum of these 10 sectors 
has remained positive through two of the three recessions during 
the period. It was only in 1982, during the worst recession since 
World War II, that the composite growth rate of these 10 sectors 
turned negative— and then, barely so. Second, the average growth 
rate of these 10 industries has clearly outdistanced the all-industry 
average for the entire 27-year period, but this is mostly because 
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TABLE 5 Total Industry Employment Growth of Sectors with the Largest Number of Clerical Employees, 
1958-1984 



State 
and 
Local 
Govem- 
Year ment 



MitcelU- 
neous 
Retail 
Trade 



Whole- 
tale Bank- 
Trade ing 



Federal 
Govern- 
ment 



Insur- 
ance 



Miscella- 
neous 
Business 
Services 



Hos- 
pitals 



Credit 

Agencies Social 

and Com- Services Top 10 All 
modity and Indus- Indus- 

Brokers Museums tries tries 



1958 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


1959 


104 


103 


103 


104 


102 


101 


no 


106 


109 


118 


104 


104 


1960 


108 


98 


105 


109 


104 


103 


116 


113 


116 


122 


108 


105 


1961 


112 


105 


105 


112 


104 


105 


123 


120 


124 


128 


109 


105 


1962 


116 


107 


107 


116 


107 


106 


135 


126 


12'0 


131 


113 


107 


1963 


122 


109 


109 


120 


108 


109 


146 


134 


132 


133 


116 


108 


1964 


128 


112 


112 


124 


107 


111 


159 


143 


138 


134 


120 


111 


1965 


136 


116 


116 


158 


109 


112 


173 


149 


142 


136 


126 


114 


1966 


146 


121 


121 


J 34 


117 


114 


192 


156 


149 


140 


132 


119 


1967 


154 


124 


124 


141 


124 


119 


211 


171 


156 


146 


138 


122 


1968 


161 


128 


127 


148 


i:5 


122 


224 


182 


171 


153 


144 


125 


1969 


167 


133 


131 


159 


126 


125 


248 


195 


186 


157 


150 


129 


1970 


174 


136 


134 


169 


125 


129 


262 


205 


182 


159 


154 


129 


1971 


180 


139 


)34 


174 


123 


131 


264 


213 


184 


163 


158 


130 


1972 


189 


144 


138 


181 


123 


133 


282 


218 


194 


157 


163 


134 


1973 


196 


149 


144 


191 


122 


135 


308 


226 


202 


158 


169 


139 


1974 


203 


149 


149 


202 


124 


139 


326 


238 


202 


162 


174 


141 


1975 


211 


148 


148 


206 


125 


140 


333 


250 


202 


16S 


178 


139 


1976 


215 


153 


153 


212 


135 


142 


359 


260 


210 


170 


183 


142 


1977 


220 


158 


158 


220 


124 


148 


386 


271 


222 


172 


190 


148 


1978 


229 


165 


167 


231 


126 


154 


429 


280 


233 


177 


199 


155 


1979 


233 


168 


175 


243 


127 


163 


472 


287 


256 


183 


206 


159 


1980 


237 


167 


177 


255 


131 


164 


504 


303 


268 


189 


210 


160 


1981 


235 


168 


180 


264 


127 


167 


540 


320 


284 


190 


212 


161 


1982 


232 


166 


177 


268 


125 


168 


551 


332 


291 


190 


212 


159 


1983 


232 


169 


176 


270 


126 


169 


580 


334 


317 


190 


215 


160 


1984 


233 


177 


18S 


273 


127 


172 


654 


329 


343 


196 


222 


167 



NOTB: 1958 equals 100 




^ SOURCE: Calculated l>y the authors, based on data from the BLS mput-output mdustry series 
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employment in these sectors does not ordinarily retreat during 
recessionary periods, but continues to expand. 

As Table 5 shows, growth patterns among the top 10 indus- 
tries have been diverse. Their average growth over the 27-year 
period was 122 percent; all but one grew faster than the economy- 
wide rate of 67 percent. The most robust growth has clearly oc- 
curred in miscellaneous business services; hospitals; banking; and 
credit agencies and security and commodity brokers. The growth 
in emplojonent in miscellaneous business services is particularly 
striking, with more than six times as many workers in this sector 
in 1984 as there were in 1958. This sector provides myriad ser- 
vices to business firms, from accounting to customized computer 
software to consulting advice. Also striking is the growth rate of 
employment in hospitals; employment tripled over the period 1958 
to 1984. Some of the causes of this growth, such as the aging of 
the population and the increasing availability of medical insurance 
for retirees and the indigent through government programs, are 
well known. In any event, the growth of this sector has not been 
affected by business cycles and may have even accelerated during 
the last recessionary period. Surprisingly, however, hospital em- 
ployment growth slowed in 1983 and actually turned negative in 
1984. The recent emphasis on cost containment and the shortening 
of hospital stays may be having an impact on employment. 

It is also clear that the finance sector — especially banking; 
credit agencies and security and commodity brokers; and insur- 
ance—contributed significantly to clerical job growth during these 
years. All three of these sectors have staffing ratios for clerical 
workers in excess of 50 percent, the highest of all industries. In- 
surance employment grew at about the economywide average until 
about 1974, then began to accelerate, and outdistanced the na- 
tional economy in job growth thereafter (except for 1984). The 
growth of employment in banking was consistently higher than 
that for insurance, nearly tripling from 1958 to 1984. 

The slowest growth among the 10 industries with large clerical 
employment occurred in the federal government. The federal gov- 
ernment has not been a source of significant employment growth 
in the last 20 years; its growth is well below average. State and 
local government employment, while generally above average in 
growth, actually declined absolutely during the 1980-1932 reces- 
sion. By the end of 1984, employment had still not exceeded its 
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peak employment bvel, achieved in 1980. This is significant be- 
cause it is the first such decline and sluggish recovery in recent 
history for the largest single employer of clerical workers among 
the 105 industries in this analysis. 

Of course, the gnawing question is: Will these industries 
show rapid employment growth in the future? That question 
cannot be answered at this point. However, the nation is still 
experiei 'ng a long-run shift from a goods- producing economy to 
a servi :oducing economy. Historically, clerical workers have 
benefited from this shift since service industries employ much 
higher proportions of clerical workers. Thus, even if staffing ratios 
begin to fall for clerical workers (because of office automation or 
other fzictors), it is still possible for them to grow at or above 
the average rate for all jobs because they are concentrated in the 
non-goods-producing sectors. Clerical workers have so far had a 
fortunate industry mix in their employment pattern. 

Technological Change and Clerical 
Employment Growth 

Because one of the goals of office automation is to improve 
labor productivity, actual gains in labor productivity may be the 
best measure of the degree to which this goal is realized. The major 
problems in attempting to estimate the true gsdns from office au- 
tomation are twofold. First, it is impossible to glean from current 
data any information whatsoever about the relative importance of 
office automation spending by firm or industry. Investment data 
are subdivided only into the two broad subcomponents of machin- 
ery and equipment and structures. Second, complete data about 
clerical jobs are not available over time, and no information links 
workers to the use of equipment. Thus, it is impossible to estimate 
the productivity gains specifically attributable to clerical workers 
utilizing various types of electronic office technology.® 

One simple approach to examining the productivity gains from 
office automation is to study those sectors that are significant em- 
ployers of clerical workers and that are also believed to be leaders 
in office automation. The broad industrial sector of finance and 
insurance is the recognized leader in the field of office automation. 



® See Hunt and Hunt (1985) for a more detailed discussion of the available 
data. 
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and more than one-half of the workers in this sector are clerical 
workers. Of the 105 detailed industries analyzed in this paper, 
the finance and insurance sector is composed of three of these In- 
dustries: banking, insurance, and credit agencies and security and 
commodity brokers. Thus, if office automation improves produc- 
tivity, these three industries are logical candidates to demonstrate 
the effects of such gains. 

Figure 4 reports the productivity gains for banking, insurance, 
and credit agencies and security and commodity brokers for the 
period 1958-1983.^ The data are reported in index number form to 
better depict the percentage changes in productivity from year to 
year. The productivity trend for all private nonfarm employment 
is reported as wel' to facilitate a comparison of these industries 
with the aggregate. Surprisingly, Figure 4 reveals no discernible 
trend that can be attributed to office automation. The productiv- 
ity gains in banking, insurance, and credit agencies and security 
and commodity brokers have all tended historically to lag behind 
the average for private nonfarm employment. In fact, productivity 
for credit agencies and security and commodity brokers was very 
slightly lower in 1983 than in 1958, and productivity deteriorated 
absolutely in insurance after 1977. Since 1981, banking produc- 
tivity has improved relative to all private nonfarm productivity, 
but the improvement is hardly revolutionary, especially given that 
banking productivity declined from 1979 to 1981. 

It should be emphasized that these are not measures of the 
productivity gains for clerical workers nor can these gains be at- 
tributed to office automation. They are industry-wide measures 
for output gains due all improvements across all employees. All 
that can be fairly concluded is that there is nothing in the aggre- 
gate industry data to support the notion that office automation 
has engendered significant overall productivity gains in these three 
industries. 

Have these industries been investing in office automation? Al- 
though office automation expenditures are not reported separately, 
Figure 5 reports, in index number form, real investment spending 
per employee for the financial industries. The data are for finance 



The gross output in constant dollar terms and emj^loyment measures 
are defined In Bureau of Labor Statistics, 1979; the data utilized here are 
from an unpublished update (April 1985). 
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FIGURE 4 Productivity gains in terms of output per hour for banking, 
insurance, and credit agencies, 1958-1983. Source: Based on unpublished 
data provided by BLS, April 8, 1985. 

and insurance firms, the smallest level of industrial detail avail- 
able for such investment data (Seskin and Sullivan, 1985). Once 
again, the totals for private nonfarm employment are also shown 
for comparison. In contrast to the lack of any *'takeoff" evident 
in the productivity data for finance and insurance, the investment 
data in Figure 5 clearly indicate much higher than average invest- 
ment trends in finance and insurance after 1966-1967. In fact, 
investment per employee virtually exploded, growing a little more 
than five times the average for all private nonfarm employment 
after 1966-1967.^^ 

Although there is no doubt that the finance and insurance 
industries are investing heavily in new capital equipment, it is less 
certain that they are investing in office automation. What can be 
concluded is that the dramatic growth in investment in finance 
and insurance has not resulted in measurable labor productivity 
gains to date. One explanation of this puzzling situation is that the 
aggregate industry data may be flawed, but given such pronounced 

Historically, absolute investment per employee in finance and insurance 
has tended to be much less than the average for all nonfarm private industries. 
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FIGURE 5 Real investment spending per eiaployee for finance and insur- 
ance firms, 1958-1983. Source: Based on unpublished data provided by BLS, 
April 8, 1985. 

investment growth in finance and insurance over such a long period 
of time, it is difficult to believe that the productivity data are so 
flawed that they would not register at leeist the beginning of a new 
trend, if one were actually occurring. 

The lack of productivity increase shown in the aggregate data 
is borne out to some extent by other sources. Although formal 
case studies of the economic impacts of office automation are gen- 
erally lacking,^2 ^^^^^^ jg fragmentary information that casts doubt 
on the most wildly optimistic productivity claims of advocates of 



There are serious concerns about the quality of the aggregate data (see 
Hunt and Hunt, 1985). BLS has constructed special productivity indexes in 
banking, measuring output as services rendered and labor input as actual 
hours worked. The overall result, 1967-1980, is that productivity growth 
in banking remains very slightly below the national average for all nonfarm 
businesses (Brand and Duke, 1982). 

Salerno (1985) and Strassman (1985) concur in the paucity of studies. 
For a review of a considerable literature about the sociological impacts 
of office automation, see Attewell and Rule (1984). From the economists* 
perspective, this literature is lacking in a systematic treatment of output, 
capital input, prices of outputs and inputs, and other economic variables. 
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office automation. First, a number of recent books (Bailey et al., 
1985; Diebold, 1985; and Katzan, 1982) designed to be guides 
for managers interested in improving productivity through office 
automation contain surprisingly few references to the actual ex- 
periences of firms or to the productivity gains that managers can 
reaSMiably hope to achieve with office automation. For instance, 
Katzan includes an entire chapter on word processing, but provides 
no hint about the likely potential productivity gains. 

Second, Paul Strassman, an executive and office automation 
specialist with Xerox, in a recent assessment (1985) of the technol- 
-ygy with which he has been associated for over 20 years, eschews 
the current focus on hardware. Although he is optimistic about 
the potential productivity gains from computers and information 
technology generally, he stresses that the hardware is less relevant 
than the people using it. In fact, he suggests (1985:159) that the 
growth rates in office automation investment of the early 1980s 
are unsustainable unless that investment produces demonstr'^ble 
returns. Strassman finds little evidence of such returns cufreiiJy: 

The preliminary findings of my research raise doubts about the as- 
sumptions which managements in the businesses I have sampled so 
far must have madx, when they increased their computer-technology 
budgets in pursuit of improved productivity. 

Strassman thinks the payoff will come when management focuses 
on strategic goals and the people who wil' " rcomplish those goals, 
rather than on the methods to achieve th 3 goals. 

Third, a recent study points to the hidden costs of adop- 
tion of information technology, costs so large that productivity 
gains do not occur. Researchers King and Kraemer (1981) con- 
tend that, while the cost of hardware is falling, the total cost 
of electronic computing is rising rapidly (1981:102): "Software 
procurement, software maintenance, and data management and 
computing management, are all becoming increasingly expensive." 
Furthermore, because many of the noa-hardware costs tend to be 
hidden from normal accounting procedures used to justify imple- 
mentation, these costs do not necessarily affect the implementation 
decision itself — although they would adversely impact the firm's 
actual operating results. New positions and even departments are 
springing up in firms to evaluate software, perform system main- 
tenance, coordinate among different users, etc. Firms often find 
that "off-the-shelf software is unsatisfactory for their competing 
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needs, necessitating significant investment in softwa*-., program- 
ming. 

As electronic computing becomes more widespread in firms 
through the Euioption of personal computers, King and Kraemer 
(1981:101) believe it will become increasingly difficult for man- 
agement to tretck these costs. Users at all levels dedicate some 
portion of their time to routine mdntenance tasks. Worse, some 
may even develop a personal interest in the technology that diverts 
them from other work. According to King and Kraemer manage- 
ment seldom knows the ongoing costs of training, normal system 
maintenance, or unplanned downtime that are in fact incurred 
because of the firm's utilization of information technologies. They 
cite a variety of other studies and fragmentary data, ^vhich appear 
to indicate that the annual costs for system maintenance run at 
least 20 ercent of the cost of the development of the system it- 
self, and may even be much higher. They think the costs due to 
breakdowns may be particularly agnificant in highly integrated 
systems. According to King and Kraemer (1981:107), 

when systems become integrated and units become more interde- 
pendent in a real-time sense, problems in one system or unit can 
literally stop progress in others simply by disruption of the process 
of interaction. As integration increases, interdependency increases. 
Together, these two phenomena result in increased costs. 

Fourth, Litem ationEJ Data Corporation (IDC), which may be 
the information industry's largest market research and consulting 
firm, has repeatedly stressed that the labor productivity gains 
from office automation fall far short of justifying the purchase of 
the equipment. According to IDC (1984, 1983, 1982), the direct 
labor savings attributable to an ofRce automation project over a 
5-year period usually amount to no more than one-half the cost 
of implementation of the system. IDC states that this rule of 
thumb does not include the training costs of implementing ofRce 
automation. However, it also does not include any improvements 
in the quality of the output of offices. IDC concludes that the 
quality improvements justify the adoption of office automation. 
Even some computer vendors are not emphasizing cost savings per 
se in their attempts to sell office automation. A booklet about cost 
justification that Wang Laboratories makes available to potential 
customers stresses the complexity of the cost justification process 
for office automation. One Oi the premises of the booklet (Wang 
Laboratories, Inc., 1985:3) is that information technology systems 
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are fundamentally "different from other kinds of capital equipment 
investments and should be treated differently with regard to cost 
justification." In the six examples of firms that have successfully 
cost-justified their systems included in the booklet, the emphasis 
in all cases is on improvements in quality rather than on direct 
cost savings. 

In general, these sources indicate little improvement in pro- 
ductivity overall (Katzan, Strassman), higher costs of installation 
and operation (King and Kraemer), or quality rather than quan- 
tity improvements (IDC and Wang). Still other reasons why office 
automation may not have a significant impact on productivity 
include its limited spread to date, weaknesses in its technical ca- 
pabilities, and its role in making production more information 
intensive. 

First, one of the most obvious reasons that office automation 
may not have created measurable productivity gains industry-wide 
is that the diffusion of the technology may not have proceeded 
nearly as far 33 implied by the popular media. According to a 
national random survey by Honeywell Inc. (1983) of 1,264 general 
office secretaries employed in information-intensive establishments 
with 100 or more employees, office automation equipment is not 
yet in widespread use in most offices. Fewer than one-half of 
the secretaries reported having access to an electronic memory 
typewriter/word processor/personal computer in the general office 
area in which they work; less than one-fourth possessed any of this 
equipment at their individual workstation (1983:111-5). Almost 
none of the secretaries reported having direct access to electronic 
mail, computerized scheduling, or computerized filing, while about 
15 percent said that such equipment was located somewhere in 
tne office area (1983:111-5). The limited use of automation found 
is especially sm-prising because the survey was limited to large 
establishments in information-intensive industries, excictly where 
one would expect to find office automation in place. 

Second, office automation may not be producing the promised 
productivity gain because technical constraints inherent in the 
current technology reduce its effectiveness. Word processors may 
not be that much different from their earlier nonelectronic prede- 
cessors; both are tools used to accomplish standard office func- 
tions. More advanced devices and appropriate methods may be 
necessary to bring about more significant changes in production 
methods. There also appear to be severe hardware and software 
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compatibility problems across computer systems, which limit ap- 
plications. Electronic mail, for example, is currently limited by 
system incompatibilities. Even when direct communications sys- 
tems are installed, for example, in the form of a local area network, 
it will likely still be a relatively primitive system. It may not be 
possible to use the local area network to access the large data 
bases on the firm's mainframe computer. It may not be possible 
to transmit graphics via the network. While it may be possible 
to access a user who is not on the local area network, the pro- 
cedure may be too tedious and cumbersome to be truly useful in 
the transmission of serious business messages. In short, the allow- 
able traffic on the local area network may be very structured and 
severely limited by the available hardware and software. The office 
with instantaneous access to any data base around the world and 
total communications flexibility still lies somewhere in the future. 

Many writers have compared this stage in the evolution of 
computers with that of automobiles in the 1920s. The technology 
for automobiles had already been firmly established by that date. 
What w£is needed, however, were the highways which would make 
it possible to effectively utilize the technology. According to this 
analogy, computers now need "pathways" to effectively communi- 
cate across dissimilar hardware and software systems before it will 
be possible to realize their full potential. 

The third reason that office automation may not be having 
an impact on productivity is that much of what we term office 
automation is not being purchased as labor-saving process tech- 
nology at all. A deepening of capital may be occurring as products 
and services become more information intensive and new products 
^ind services are developed. Office automation may represent sim- 
ply additional capital support for office workers rather than capital 
substitution for labor. 

In part, this is a restatement of the quality argument pre- 
sented earlier. Office automation may be seen sis a means to en- 
sure a firm's competitive survival by providing improved access to 
data and feedback. Aside from the question of whether electronic 
office technology saves labor time directly, there is no doubt that 
it permits more adequate analytical support for decision making, 
timely answers to customer inquiries, more rapid tracking of sales 
data allowing better inventory control, and many other gain? in 
quality. Those who have utilized electronic spreadsheet software 
know that it results in a whole new world of opportunities for 
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tabular and graphical analyses. The availability of personal com- 
puters taps hidden computing needs that executives always had 
but that could not be satisfied previously because of insufficient 
staff or time available to do so on the firm's mainframe computer. 
The diffusion of the newer and smaller micros is eliminating this 
roadblock. Managers are simply taking advantage of the lower 
marginal cost of computing by utilizing it in new and different 
ways. This result is compounded by the difficulty of adequately 
measuring output from an office; it is extremely difficult to know 
how much the new technologies have added to the bottom line of 
the firm. In particular, changes in quality are especially difficult 
to measure. 

In summary, this review of the technological influences on 
clerical employment has been relatively unsatisfying. There are 
no general time series data about office automation spending by 
industry or about the application of devices by individual occu- 
pations. The analysis of overall productivity gains in finance and 
insurance did not provide any evidence that office automation is 
producing significant productivity gains in that sector despite the 
fact that real investment spending in finance and insurance has 
increased rapidly since the late 1960s. Similarly, other sources, 
citing a variety of explanations, support the notion of an apparent 
lack of productivity gains from office automation to date. Conse- 
quently, it seems likely that productivity gains are not having a 
major impact on clerical employment trends. 

Decomposition of clerical employment Changes 

Employment change in an occupation caa be understood as 
resulting from three factors: (1) general economic growth, (2) 
differential rates of industry growth (because each industry uses a 
different mix of occupations), and (3) the relative importance of 
each occupation within edch industry, which can be thought of as 
the intensity of use of a particular occupation (or the occupational 
staffing ratio introduced above). The above discussion focused 
on industry growth rates and the impact of office automation 
on the intensity of use of clerical workers. If the net effect of 
office automation is the displacement of clerical jobs, over time 
clerical staffing ratios will fall. In the following discussion, an 
analytical tool is used to summarize the effects of all three factors. 
Using the mathematical technique of decomposition, occupational 
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employment changes can be artificially separated into their three 
components. 

The decomposition methodology provides another, more sys- 
tematic opportunity to sissess the technological influence of office 
automation on clerical jobs. In general, changing staffing ratios 
are probably the most visible manifestation of the specific effects 
of technological change on occupational employment. For exam- 
ple, the staffing ratios for computer-related occupations h *ve risen 
in many industries over time because of the dramatic increeises in 
the use of computers. On the other hand, the staffing ratios for 
stenographers have been falling over a long period of time because 
of the adoption of dictoiion equipment, a technological change 
that reduces the need for stenographers.^^ 

The mathematical decomposition technique holds some of the 
factors constant over time while allowing others to vary. For exam- 
ple, the effects of a change in staffing ratios on clerical employment 
during a particular time period can be determined by comparing 
current clerical employment with simulated employment levels ob- 
tained by holding staffing ratios constant at their original levels 
but using current industry employment as the multiplier. In other 
words the simulated clerical employment level uses the "correct** 
industry levels — actual current employment in these industries — 
but the "wrong" staffing ratios— those that existed at the start of 
the period. Thus, the difference between actual current clerical 
employment and simulated employment indicates the extent to 
which the change can be attributed to staffing ratio changes,^* 
While one may presume that these changes are due to techno- 
logical change, the mathematical decomposition of occupational 
employment growth is not an explanation of cause and effect; 
many complex economic and noneconomic forces lie behind the 
numbers revealed by the technique. 

It should be emphasized that staffing ratios may change for reasons 
other than the use of innovations, such as organizational change, job title 
change with no change in job content, or others. Any time an individual 
occupational staffing ratio changes, all of the remaining staffing ratios in 
that industry will change as well. (This occurs because the sum of the 
staffing ratios in an industry must equal one.) For example, if a particular 
industry was very successful in automating production worker jobs, perhaps 
by using robots, then the rtlativt importance of other jobs such ^s clericals, 
professionals, etc. will increase. 

A more technical description of the decomposition is provided in Hunt 
and Hunt (l986:Ch. 4). 
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TABLE 6 Clerical Employment Growth by Industry, 1972-1982 



Ctencal Employment Change* 

Change in Change m 
1972 1982 Employ- Employ- 
EmpJoy- Employ- ment 1972- ment 1972- 
ment ment 1982 1982 
Industry (OOO's) (OOO'i) (OOO's) {%) 



Agriculture 


48 


83 


35 


72.9 


Mining 


59 


128 


69 


116.9 


Construction 


362 


451 


89 


24 6 


Durables 


1.3S2 


1,513 


161 


11 9 


Nondurable* 


1.040 


1,074 


34 


3 3 


Utilities 


1,307 


1,463 


156 


119 


Wholesale trade 


684 


844 


160 


23 4 


Retail trade 


2,099 


2.840 


741 


35 3 


Fmance 


2,007 


2,750 


743 


37 0 


Services 


3,691 


5.473 


1,782 


48 3 


Public administration 


1.678 


1,827 


149 


89 


Total 


14.326 


18,446 


4,120 


28 8 



Decomposition of Clerical Employment ChangeSj 1972-1982 

Absolute Changes (in thousands) Percent of Employment 
Due to: Changes Due to. 







Differential 






Differential 






Aggregate 


Rates of 


Staffing 


Aggregate 


Rates of 


Staffing 




Economic 


Industry 


Ratio 


Economic 


Industry 


Ratio 


Industry 


Growth 


Growth 


Changes 


Growth 


Growth 


Changes 


Agriculture 


10 


-11 


36 


21 1 


-22.9 


75.0 


Mining 


12 


29 


28 


21 1 


49 1 


47 5 


Construction 


77 


-44 


56 


21 1 


-12 1 


15 5 


Durables 


286 


-244 


119 


21.1 


-18 0 


88 


Nondurable* 


220 


-222 


36 


21 1 


-213 


3.5 


Utilities 


276 


-23 


-97 


21 1 


-1.8 


-7.4 


Wholesale trade 


145 


86 


.71 


21.1 


126 


•10 4 


Retail trade 


444 


45 


252 


21.1 


2 1 


12 0 


Finance 


424 


457 


-138 


21 1 


22 8 


-6 9 


Services 


781 


605 


396 


21 1 


16.4 


10 7 


Public admin. 


355 


-53 


-153 


21 1 


.3 2 


-91 


Total 


3,029 


625 


466 


21.1 


4 4 


3 2 



NOTES Totals and percentages may not add exactly due to rounding. Percentages based on 1972 
employment 



SOURCE Calculated by the authors, based on data from the Current Population Survey. 

The results of the decomposition for the major occupational 
group of clerical workers are presented in Table 6. One-digit 
industries and occupations are used in this analysis, based on CPS 
data, because the sample is far too small to provide both industrial 
and occupational detail below that level. The time period for the 
analysis, 1972-1982, is selected because that is the only recent time 
span for which consistent data are available. From 1972 to 1982 
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the number of clerical jobs increased by just over 4 million, for a 
28.8 percent gain over 1972 employment levels. During that same 
time span total employment increased by 21.1 percent. Clerical 
jobs grew faster than the average for all jobs, which also means 
that clerical jobs were becoming relatively more important in the 
national economy. 

The bottom row in Table 6 indicates that the bulk oi all new 
clerical jobs, a little more than 3 million, were added as «\ con- 
sequence of the overall growth of the economy; another 625,000 
clerical jobs were added because clerical workers were more preva- 
lent in industries that were growing faster than the average for all 
industries (the fgictor labeled differential rates of industry growth 
in the table); finally, 466,000 clerical jobs were added because 
of increasing staffing ratios for clerical jobs; that amounts to 3.3 
percent of the 1972 employment level for clerical workers. This 
does not mean that staffing ratios in sJl industries were increasing 
for clerical occupations, but rather that the net effect across all 
industries was positive. Neither changing staffing ratios nor differ- 
ential rates of industry growth, however, were major contributors 
to clerical employment growth in the 10 years from 1972 to 1982, 
although both factors were modestly positive during the period. 

An examination of the data for each industry shows that 
staffing ratios for clerical jobs are actually falling in a number of 
industries. Most interesting are the results for the finance sector, 
as noted above probably the biggest user of office automation to 
date. The finance sector has been a rapidly growing sector as 
indicated by the 37 percent overall growth rate of clerical jobs 
in that sector versus the 28.8 percent growth rate for all clerical 
jobs. Thus, the effects of falling staffing ratios, which would have 
reduced jobs in this sector by 6.9 percent from 1972 employment 
levels, were more than recovered by the fast growth of the industry 
itself. However, if the industry had not expanded so rapidly, 
there would have been £u:tual reductions in employment of clerical 
workers in the finance sector. 

Staffing ratios for clerical jobs have also been falling in three 
other important industries — utilities, wholebale trade, and public 
administration. The decline in public administration may not be 
due primarily to office automation. Except in the postal service, 
which has automated the mail-sorting operation, government has 
not been in the forefront in adopting automation. Government was 
one of the slowest-growing sectors during this time period. Perhaps 
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government administrators, when faced with tight budgets and 
rising demands for services, economized more on clerical jobs than 
other positions. It is not easy to provide an adequate explanation 
of the fall in staffing ratios for public administration or the other 
industries. It is possible that they are linked to office automation. 
Clearly, more study of these trends is called for. 

It is possible that office automation is raising the productivity 
of clerical workers, contributing to the falling staffing ratios in 
those sectors, and thereby negatively impacting clerical jobs. It 
is puzzling that the aggregate productivity data for finance and 
insurance showed below-average productivity growth for the sec- 
tor as a whole, yet the decomposition analysis showed declining 
staffing ratios for clerical jobs within finance and insurance. Many 
unanswered questions remain about the causes of employment 
trends for clericals in sectors such as finance and insurance. 

The changing composition of industries has tended to favor 
clerical jobs, but the influence of industry mix was only moderately 
positive during the 1970s, and some sectors that are heavy em- 
ployers of clericals have recently experienced much slower growth 
or even absolute declines in total employment. This is particularly 
true for hospitals, and state and local government, the latter of 
which is the largest single employer of clericals. Even though other 
sectors, notably services, will likely continue to be fast growing, 
there is no strong reason to think that industry mix will play a 
more significant role in the future employment outlook for clerical 
workers; it may . all play a less-significant role. 

Most importantly, this analysis reveals that economic growth 
is by far the most importaac factor in determining clerical employ- 
ment. Economic growth accounted for three-fourths of the clerical 
jobs created. Yet this factor may be in the process of becoming less 
favorable to clerical employment. In the past, clerical employment 
continued to grow when the economy as a whole experienced a re- 
cession. In the last recession, however, clerical jobs failed to grow. 
They may be becoming more like other jobs in their sensitivity to 
general economic conditions. 

CONCLUSION 

Clerical employment has grown rapidly in the last 40 years 
or so, but many factors suggest that the growth of clerical jobs 
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has slowed significantiy. Clerical workers have had a favorable in- 
dustry mix in their employment pattern, benefiting from the shift 
toward finance and other service-related industries because those 
industries employ much higher proportions of clerical workers. 
Furthermore, the relative importance of clerical jobs has tended 
to rise within industries. Thus, in the past all the fetctors have 
tended to be positive and the result has been spectacular growth 
in clerical employment. Given the rapid growth in clerical jobs 
over the last 30 years or so, it appears reasonable to conclude that 
many goods and services have been becoming more am more in- 
formation intensive per unit of output over time. This has tended 
to boost clerical employment. 

However, it is clear that the rate of growth of clerical jobs 
slowed during the last decade. Clericals did not benefit from the 
last recession as they have in earlier recessions, nor are some of 
the sectors that are important employers of clericals growing as 
fast as they once were. Finally, although ofRce automation may 
not be producing a revolution, it should at least con ribute to the 
slowing of employment growth in these occupations in the future. 

Changing staffing ratios, probably the most visible manifesta- 
tion of the specific effects of technological change on occupational 
employment, had a moderately positive effect on the employment 
growth of clerical workers from 1972 to 1982, creating about 
450,000 new clerical jobs (compared to about 3 million created 
by aggregate economic growth and 600,000 by the concentration 
of clerical workers in rapidly growing industries). Although the 
net effect of changing staffing ratios on clerical employment was 
modestly positive atcross all industries, there were a few sectors, 
notably finance, where the effect was negative. This is taken as 
evidence of the adverse impact of technological change on cleri- 
cal employment. Investment in this sector has been dramatically 
higher than the historical average for that sector for the last 15 
years, but measured industry-wide productivity gains in finance 
and insurance do not support the thesis that office automation is 
having a significant impact. This lack of measured productivity 
results remains a puzzle. Nevertheless, future employment may 
well be impacted by the capital buildup in this and other sectors 
that have traditionally been large employers of clerical workers. 
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A LOOK TOWARD THE FUTURE 

It is, of course, risky to attempt to predict what might happen 
to clerical employment in the future, but the changes that lie 
behind the trends noted above provide some clues, as do recent 
forecasts made by the Bureau of Labor Statistics (BLS) and other 
researchers. These will not be fully reviewed here, but their major 
conclusions are summarized as part of our assessment of the likely 
future for clerical employment. (For a more complete discussion 
see Hunt and Hunt, 1986.) 

The BLS occupational projections represent the most impor- 
tant effort of the federal government to anticipate future needs for 
specific occupations. The BLS methodology is based on a mod- 
eling framework that accounts for many economic variables. The 
resulting occupational projections are not necessarily superior to 
others, but they do have the advantage of being produced in a 
comprehensive and reasonably consistent manner. Other forecasts 
of clerical employment growth are not nearly as comprehensive as 
that of the BLS. For example, Leontief and Duchin (1986) of New 
York University analyze the impacts of computer automation on 
employment from 1963 to 2000. Their research is limited '.o cer- 
tain specified computer technologies and does not consider other 
productivity-enhancing technologies or any other source of produc- 
tivity growth. Roessner et al. (1985) of the Georgia Institute of 
Technology, examines cleri'^al jobs in two industries, banking and 
insurance. Finally, Drennan (1983) of Columbia University looks 
at clerical employment in six industries. His projection methodol- 
ogy utilizes extrapolation of historical trends after accounting for 
the effects of the 1980-1982 recession. 

The BLS anticipates near average growth for clerical jobs. 
Between 1982 and 1995, BLS anticipates an average growth in 
employment of 28.1 percent. Growth in employment of clerical 
occupations is anticipated to be 26.5 percent. The effect of differ- 
ential rates of industry growth is expected to be slightly positive 
at 1.6 percent (smaller than their contribution between 1972 and 
1982). The effect of changing staffing ratios is expected to be 
negative at minus 3.1 percent. In fact, all the existing forecasts of 
employment in clerical occupations are unanimous in predicting 
that staffing ratios for clerical jobs will decline in the years ahead, 
presumably because of office automation. The fall in staffing ratios 
anticipated by BLS is modest compared with other predictions. 
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Still, iii is significant that the only turnaround from historical 
trends anticipated by BLS at the major occupational group level 
due to changing staffing ratios is that for clerical workers. At least 
through 1982, the decomposition analysis discussed earlier showed 
that the staffing ratios for clerical jobs were rising, whereas the 
BLS foreceist {base year 1982) and other forecetsts expect that this 
trend will be reversed in the years ahead. 

Growth rates forecast by BLS for 95 specific clerical occu- 
pations range from a positive 76.1 percent to minus 20 percent. 
The range in the portion due to clerical staffing ratio changes is 
from plus 38.4 percent to minus 55.6 percent. Clearly, though the 
effect of BLS's stziffing ratio for clerical workers is negative overall, 
BLS expects many positive staffing effects for clerical workers as 
well. The fastest-growing clerical jobs are expected lo be com- 
puter operators, claims adjusters, insureince checkers, peripheral 
EDP equipment operators, telephone ad takers, claims clerks, and 
credit authorizers. All are expected to have staffing ratio im- 
pacts equivalent to incre2ises in employment levels of 20 percent 
or more. Besides the obvious technological impacts of comput- 
ers on this list, it may be important to note that many of these 
occupations require the worker to interact in some way with the 
customer who is being served. That may provide a clue eis to why 
BLS thinks secretaries will not decline in importance, or perhaps 
why C2«hiers are the 10th feistest-grow'ng occupation, w*th a 48.2 
percent growth rate. Again a world of both high tech and high 
touch is anticipated. 

Roessner et al., Drennan, and Leontief and Duchin all con- 
clude that office automation will have a mucu greater negative im- 
pact on clerical jobs than the BLS predicts, with Leontief-Duchin 
and Roessner et al. predicting absolute declines in clerical em- 
ployment within the next decade. Roessne'* et al. is particularly 
pointed about his concerns regarding the BLS methodology and 
forec2«ts, while Drennan 's projections appear to be nearer the BLS 
position. We find the studies of Leontief and Duchin and Roessner 
et al. to be seriously flawed for serving policy needs; we think that 
Leontief-Duchin and Roessner et al. are unduly pessimistic about 
the outlook for clerical jobs. 

There are a variety of reeisons that support our contention. 
Firp<ij although Leontief-Duchin use the BLS foreceist for demand 
for goods and services, they predict revolutionary change in the 
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process technology by which those goods and services will be pro- 
duced. The revolution in office automation is assumed to leave 
the demand side of the marketplace unchanged. But that is not 
the way a complex, dynamic market economy operates. If office 
automation were adopted rapidly, it wou^u change the relative 
costs of production for those goods and services that are inten- 
sive users of office automation. Those lower production costs will 
generate lower prices. Since office work is concentrated in the ser- 
vice sector, where demand growth has been above average, there 
is every reason to think that both the lower prices and income 
growth over time will generate additional demand. This scenario 
is even more plausible when one realizes that the product markets 
themselves are not static. So the new electronic office technolo- 
gies may provide the impetus for the development of entirely new 
goods and services. Industry interrelationships may change or 
scale economies may be so significant that they fuel the devel- 
opment of a mass market that heretofore was undreamed of. In 
our opinion it is inappropriate to fix demand or the growth of 
demand and then assume a revolutionary change on the supply 
side of the market. Obviously, such a partial analysis can create 
false impressions about the true impacts of office automation. 

Second, it appears that none of these other studies account 
for the tendency of output to become more information intensive 
over time. Yet this is a process that has been occurring for some 
time. The production recipes for many different goods and services 
today require more information processing than yesterday. This is 
not simply a function of the changing composition of demand but 
relates to the ingredients for a standard unit of output. To the 
extent that this trend continues in the future, it implies that office 
automation may have less impact on clerical employment levels 
than anticipated by some researchers. 

Third, it should be mentioned that office automation is likely 
to lower the marginal cost of some new types of work so much that 
the required labor needed to produce that work rises by more than 
the labor-saving impact of the new techniques themselves. The 
common example is redrafts of documents with word processing. 
The probability that this will occur may be enhanced by our 
inability to measure output from offices in the first place. This 
type of new work or rework is explicitly rejected by Leontief- 
Duchin, and perhaps implicitly by Roessner et al. 
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Fourth, these studies do not account for the fact that the 
new technologies must be cost-effective and relatively reliable for 
widespread application. The technologies may appear to be cost- 
less, producing quantum leaps in productivity for the users. Yet 
there are purchase costs, installation costs, and ongoing costs that 
must be accounted for. The ongoing costs include system main- 
tenance, software development, and training, among others. The 
cost of unscheduled downtime may become increasingly significant 
with more integrated systems. 

Fmally, Leontief-Duchin and Roessner et al. appear to us to 
be truly overoptimistic technologically, both in terms of what office 
automation equipment can do and in the speed of diffusion of that 
equipment. Leontief-Duchin assume that word processors alone 
will produce productivity gains for typists and secretaries of 500 
percent. Yet this assumption is based upon a short, anonymous 
trade journal article that is five times more optimistic than the 
other articles which Leontief-Duchin reference. Roessner et al., 
on the other hand, emphasizes the potential for two breakthrough 
technologies, voice input sad artificial intelligence. He assumes 
that innovations will occur in these technologies in the next few 
years, that they will be successfully marketed, and that they will 
dramatically reduce clerical employment in banking and insurance 
during the 1990s. 

Our major complaint with the technological assumptions of 
both Leontief-Duchin and Roessner et al. is not that they may 
be technically wrong, although there is ample reason to question 
them, but that the level of uncertainty about the technical fore- 
casts is so great that no one should seriously want to base policy 
decisions on them. Artificial intelligence, for example, is a technol- 
ogy that has been touted since the 1950s as a major breakthrough. 
Perhaps we will always be overoptimistic about new technologies; 
it sterns to be part of the human condition. But that is no justi- 
fication to shape public policy based on our dreams of the future. 
Suffice it to say that we are unconvinced that technology will 
evolve as far or as fast as Leontief-Duchin and Roessner et al. 
predict. This is the kind of analysis that leads to the fear that 
we will experience massive technological unemployment at some 
point in the future. Various analysts have been predicting such an 
event at least smce the dawn of the industrial age. Somehow the 
employment apocalypse is always just ahead, yet fortunately we 
never quite reach it. 
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Because of the u certainties about future demand and the 
capabilities of future technologies, we would encourage a focus 
on shorter-range occupational forecasting, exactly the opposite 
approach being suggested by Leontief-Duchin and Roessner et al. 
Roessner et al. argues that public policy makers need a longer 
time period for planning. But, if technological change is occurring 
faster today, then it in becoming even more impossible to develop 
long-run employment forecasts. Surely it is folly to think that 
we can peer 15 to 20 years into the future and see the detailed 
occupational and industrial structure of this nation. In fact, we 
think that the current BLS efforts, which produce about a 10-year 
plannirg horizon, tax existing forecasting abilities to the limit.^^ 

What has this review shown for the future of clerical jobs? 
First, we think the pessimists who -laim that these jobs will either 
stop growing absolutely or actually uecline are wrong. The forces 
of economic growth, the shift tov^ard services, and the current 
limitations of office automation technologies all argue strongly 
against this scenario. However, it is clear that the historical rate 
of growth of clerical jobs has slowed. Clericals did not benefit from 
the last recession a^ ^ -^y have in earlier recessions, nor are some 
of the sectors that aie important employers of clericals growing 
as fast as they once were. Finally, office automation is likely to 
at least contribute to the slowing of employment growth in these 
occupations in the future. .Ve think that the overall growth of 
clerical jobs in the future w .i be average to slightly below average. 
There is broad agreement among forecasts that clerical jobs will 
noo continue their rapid growth of the past few decades. The recent 
slowdown in the growth of Clerical jobs is very likely permanent. 

We find no persuasive evidence, however, that there will be 
a i nificant decline in the absolute number of clerical jobs. The 
forecasts of declining clerical employment are based on overopti- 
mistic expectations of technological improvements or exaggerated 
productivity claims on behalf of existing technology. In our opin- 
ion, current office technology offers significant improvements in 
product quality and modest improvements in productivity. There 



We also th'nk BLS should be more open -vbout their handling of 
te':hnological change in their foreccjits. Like the other forecasters discussed 
here, BLS should reveal the basis for Its judgments concerning technological 
change. 
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is as yet no empirical evidence of an office productivity revolu- 
tion that will displace significant numbers of clerical workers. The 
growth of computer-related clerical positions will continue to be 
strong. Office automation is not sufficiently advanced at this point 
to slow the growth of these jobs. 

Many factors will contribute to the continued, if slower, job 
growth of clericals in the future. Chief among these is the simple 
fact that clericals are so diffused in the national economy. More- 
over, to the extent that clerical jobs are concentrated in particular 
industries, it has been in industries growing faster than average. 
Even if the wth rate of some of these slows, as it has in some 
finsmcial industries for example, others, such as services, are likely 
to continue co grow at above average rates. Therefore, even al- 
lowing for negative employment impacts from office automation, 
the growth of this large, diverse, and diffused major occupational 
group should not be much below the average growth for all occu- 
pations for the next decade. 

Many commentators believe hat back-office clerical jobs will 
disapppear. We do not think this is likely. An analogy to man- 
ufacturing may be useful. Automation h2is not caused the total 
elimination of production workers in manufacturing, but these jobs 
have not beeii increasing in absolute terms for 40 years either. Like 
most of the forecasts discussed, we think the back-office jobs are 
more threatened by automation than other positions. They share 
with production workers a routinization of tasks, which tends to 
support automation. This will not necessarily lead to their demise, 
but their growth will be well below average. 

A good example of the limits of technological change is pro- 
vided by bank tellers. The growth of this occupation has slowed in 
recent years. The future growth prospects for bank tellers appear 
to be directly tied to the public's £w:ceptance of automatic teller 
machines. But these machines today are used mostly for with- 
drawals and cannot handle nonroutine transactions. They cannot 
be thought of as a substitute for a fully staffed bank. Furthermore, 
it is difficult to know if and when the public will be willing to break 
the human link in making banking transactions. 

Secretaries fall somewhere between the back-office jobs and 
those positions that involve considerable customer interface. 
Therefore, secretarial employment growth may slow but will not 
stop. We think that the growth of secretaries will be average to 
below average, but the absolute number of uhese jobs wih definitely 
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increase. Secretarial positions require a variety of skills and many 
are generalist in nature; they are more difficult to eliminate with 
automation. A variety of skills helps to ensure that the automa- 
tion of any one of these skills leaves the job intact. It seems clear 
that secretaries of the future will require an even greater variety 
of skills and will utilize much more capital equipment. 

Computer technology is still not ready to tackle the unstruc- 
tured situations where humans excel. Clerical positions that in- 
volve direct interface with customers or co-workers are likely to 
experience ac least average growth. The office of the future will 
require both "high tech" and "high touch" occupations. 
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EILEEN APPELBAUM 



This paper examines the extent to which women participate in 
alternative work schedules and the relation of such arrangements to 
the implementation and diffusion of computer-based technologies. 
Alternative work schedules include temporary work, part-time 
work, multiple jobholding, and at-home work. Each of these em- 
ployment strategies predates the introduction of high-technology 
products and production processes; this paper attempts to identify 
the particular impEw:t of developments in technology on the chang- 
ing extent of these work schedules. This is not an easy task for two 
reasons. First, while mainframe computers have been in use since 
the early 1960s, it is only in the last few years that computer-based 
technologies have altered the nature of the work process and the 
way in which work is organized. Second, employment data by 
occupation and industry, even when they are available, are rarely 
disaggregated to the extent required for a definitive analysis of 
the effects of technological chzuige on work schedules. At best, we 
can hope to find some trace of the impact of technological change 
on the work options available to women. A limited number of 
informal interviews have been conducted in order to obtain infor- 
mation to supplement the published data, especially with regard 
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to the relative importance of technological change in influencing 
the work schedules of women. 

The paper is organized as follows: the next section briefly dis- 
cusses the transformation of internal and external labor markets, 
changes m the opportunity structure facing women who work, and 
the effects of technological change. The following sections discuss 
temporary employment, part-time employment, multiple jobhold- 
ing, and at-home work. The final section draws some preliminary 
conclusions and implications from the available information. 

THE TRANSFORMATION OF LABOR MARKETS 

To a large extent, increased use of alternative work schedules 
can be explained by developments over the last decade and a half 
that have reduced the importance and undermined the existence of 
internal labor markets. These developments include the spread of 
microprocessor-based technologies, increased emphasis on reduc- 
ing labor costs, and the growth of higher education. Companies 
have adopted human resource strategies that mcrease their flexi- 
bility in deploying their work forces. For workers, nearly 6 million 
of whom are currently employed part-time involuntarily, this has 
meant increasing difficulty in obtaining the security, fringe bene- 
fits, and wages associat-ed with permanent, full-time employment. 

TECHNOLOGY AND INTERNAL LABOR MARKETS 

The new microprocessor-based technologies currently being 
implemented have the dual effect of reducing unit labor require- 
ments and reorganizing the labor process. Their effect on worker 
skills and occupational mobility depend critically on strategic de- 
cisions by firms with respect to how they are implemented. At the 
micro level, the crucial issue is job design. Computer and com- 
munication technologies allow for considerable flexibility in the 
design of the worker/machine interface and the associated skill 
requirements of jobs (discussed at length by Albin, 1984). At the 
macro level the pattern of technical development that results from 
job design choices will have its major impact on the functioning 
of internal labor markets. In the last half century, internal labor 
markets, through on-the-job training and promotion along well- 
defined job ladders, have generated significant numbers of working 
class jobs paying middle-clas^- wages. Though women and blacks 
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were systematically excluded from these job ladders and often con- 
signed to dead-end work in jobs in the secondary labor market, 
internal labor markets did provide avenues of upward mobility for 
many white male workers, thus contributing substantially to the 
large size of the American middle cleiss. Preliminary evidence sug- 
gests that the pattern of implementation of the new production 
technologies will reduce the importance of these interhal labor 
markets, with, in my view, potentially serious implications for the 
broader institutional and social framework of society. 

Familiarity with the intrinsic capabilities of the new technolo* 
gies suggests that they are most eflBciently utilized when they are 
deployed so that tasks are integrated, job content is complex, and 
decision making is decentralized (see, for example, Hirschhorn, 
1984). Implemented in this way the technologies would lead to in- 
creased employment opportunities for skilled and educated work- 
ers. Work would be highly adaptive with numerous opportunities 
for learning by doing and for related improvements in productiv- 
ity, and both the private and social returns to formal education 
would increase. Initially, however, implementation of these tech- 
nologies in the United States has often followed the older pattern 
associated with Taylorism — specialization and fragmentation of 
w'>rk. Despite the technology's capability for integrating work 
processes, computers and teleconmiunications are sometimes used 
to fragment work still further as the production process is un- 
coupled and the stages physically dispersed. Another aspect of 
computer-based technologies is that they automate the routine 
aspects of skilled technic£il and professional work as well as less 
skilled clerical work. In the process, these technologies eliminate 
both entry-level positions and the jobs that traditionally formed 
the rungs of career ladders from semiskilled to skilled work. Natu- 
ral lecuming sequences are disrupted and the possibility of learning 
more complex tasks on the job diminishes. 

Thus, I would argue that by-products of the implementation 
of computer and communications technologies include the disrup- 
tion of natural learning sequences, a decline in the importance of 
job ladders and internal labor markets for nonprofessional employ- 
ees, the resulting weakening in internal labor market structures, 
and the attendant reduction in occupational mobility for ordinary 
workers. It would be a mistake, however, to attribute all changes 
in the organization of work that undermine internal labor markets 
to the direct effects of the way in which technological change is 
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implemented. Other forces, some of them indirectly related to 
technology, are at work here as well. 

POISED FOR Contraction 

Internal labor markets play a special role in meeting the needs 
of companies that are poised for expansion: they guarantee that 
the company has workers already in the pipeline at every skill 
level rezidy to move up the job ladder should an increase in de- 
mand for the company's products warreuit increases in production. 
Under these conditions, assistant managers are not an unnecessary 
and costly layer of bureaucracy; rather, they are a pool of work- 
ers, loyal to the company, steeped in its culture, and possessing 
the requisite skills to assume the position of manager should the 
company decide to open additional branch operations. The cost 
of having such workers on the payroll does not appear excessive 
when weighed against the costs of quickly recruiting, hiring, and 
training such workers from outside the firm in order to respond to 
market opportunities in a timely manner. 

Today, however, companies are poised for contraction — antici- 
pating a loss of markets or market share or a decline in unit labor 
requirements as the labor-saving potential of office automation 
technologies are realized. In this context, a pipeline filled with 
workers ready to move up appears to the company to be an un- 
justifiable expense rather than an investment in its future. A 
situation in which the competitive position of U.S. industry has 
declined as a result of the combined effects of an overvalued dol- 
lar and the movement of capital into export zones established in 
cheap labor areas of the world and in which even domestic markets 
are increasingly subject to foreign penetration dictates that firms 
develop a lean profile. Deregulation and increased competition 
among financial institutions and changes in federal payments to 
hospitals have unleashed powerful pressures for cost containment 
in these industries as well. Add to this the indirect role played 
by technological change. Firms that expect a drop in unit labor 
requirements do not need a pipeline filled with workers expecting 
to advance. Moreover, with technology in flux, skills learned to- 
day at company expense are likely <o become obsolete before they 
are ever used. It becomes clear to a company that a labor pro- 
cess orgEUiized to provide a substantial number of nonprofessional 
workers with successive jobs in which skills are upgraded through 
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on-the-job training or eniployer-spcnsored traiining programs h^ls 
become obsolete. While appropriate for the conditions of the 1950s 
and 1960s, it appears wasteful and costly in the 1980s. 

Moreover, a decreasing reliance on internal labor markets and 
on-the-job training to provide business with skilled workers has 
been facilitated by the growth of higher education (see Noyelle, 
this volume). By 1980, nearly one-fourth of those between 25 and 
29 years of age had 4 or more years of college educati">n compared 
with about 10 percent in 1960. Firms have shifted to outside hiring 
to fill administrative, professional, and managerial positions that 
until recently would have been filled from within. In the process, 
they have used formal credentials to create significant barriers to 
entry into these occupations and have required workers to obtain 
vocational skills through formal schooling and higher education. 
Traditional intern:;! ladders are being disbanded, and the earlier 
link between occupational mobility and training provided within 
the industry or firm has been weakened. 

Though these are recent developments, evidence is accumu- 
lating that firms are adjusting to technology and these changes in 
their environment by reorganizing on a core and ring basis, holding 
to a minimum the number of workers who can expect to have a 
future with the company and for whom the company is willing to 
provide health and life insurance and retirement benefits — these 
workers make up the stable core, while other workers constitute an 
ever-changing ring. Flexibility in meeting staffing needs and the 
ability to retrench quickly increasingly take precedence over the 
desire for a loyal, well-trained work force and low turnov c rates. 
Firms are experimenting with ways to shift the costs of fringe 
benefits and the risks associated with a cyclical downturn or a 
labor-saving advance in technology to their workers. Strategies 
include the use of part-time workers, temporary employees, and 
contract labor. This is a major reason for the ex;>losive growth in 
temporary work and subcontracting during the last few years. 

IMPLICATIONS FOR WOMEN WORKERS 

The occupational changes brought about by office automation 
technologies and the desire of many companies for immediate re- 
ductions in employment have direct implications for career mobil- 
ity for women within organizations. Internal labor markets — with 
their opportunities for promotion and career advancement — have 
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only recently been opened to women, often 2is a result of suc- 
cessful enforcement of equal employment opportunity laws. These 
internal job ladders have played a significant role in enabling capa- 
ble and ambitious clerical workers in industries such ^s insurance 
and, to a lesser extent, retail sales, to work their way up through 
lower-level supervisory or para-professional jobs into management 
or professional positions. The weakening of internal labor markets 
is closing off opportunities for advancement for women that have 
only recently become available. 

The outcome for women is complex. In the Isist decade, firms 
have begun to rely less on internal job markets to provide formal 
and informal training for lower-level employees and, instead, to 
externalize training. Professional and managerial employees are 
trained in colleges and business schools and then recruited directly 
into upper-level positions. Even the more-skilled clerical jobs are 
filled not through promotion from the typing or word-processing 
pool but from the ranks of community college and vocational 
school graduates. One effect of office automation technologies is 
that the skills required of clerical workers in diverse industries are 
becoming more homogeneous. There is considerable overlap in the 
skills required of directory Eissistance operators, customer service 
representatives, travel agents, library assistants, classified adver- 
tisement takers, and so on. The replacement of on-the-job training 
and occupational mobility within firms by extended formal school- 
ing and job mobility through the external labor market increases 
the probability that socioeconomic conditions will limit access to 
training and hence to better jobs. The picture that emerges is one 
of continuing advancement opportunities for professional women, 
increased opportunities for lateral moves among firms but no up- 
ward mobility for skilled clerical or sales workers, and severely 
curtailed opportunities for employment or promotion for women 
in traditional clerical jobs. 

The erosion of internal labor markets has weakened the claim 
of clerical workers to the protections and beiefits afforded by 
permanent full-time employment. Firms have relied on office au- 
tomation technologies to facilitate their use of clerical temporary 
workers and home workers. Women workers have, thus, been af- 
fected disproportionately by these changes to date, though the 
logic of organizing the labor market on a core and buffer basis 
suggests that oiher occupations and workers, msmy of them men, 
will be affected. 
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TEMPORARY EMPLOYMENT 

Of the four alternative work schedules examined in this pa- 
per, temporary employment has shown the most dramatic changes 
since the 1970s. Temporary employment in the United States is 
booming. According to the Bureau of Labor Statistics, employ- 
ment growth in the temporary help services industry has averaged 
11 percent a year over the last 13 years, compared with a 2.1 per- 
cent growth rate for nonagricultural jobs throughout the economy 
(Collins, 1985). In December 1984 the industry placed 665,400 
workers a day in temporary positions {Employment and Earnings 
32(1), 1985:Table B-2). These figures do not include the growing 
number of employers who are hiring workers on a temporary basis 
directly, without requiring the services of a temporary help agency. 
The U.S. Office of Personnel Management, for example, reports 
that the federal government filled 244,692 jobs with temporary 
workers in 1984 (data provided by Mary Ann Madison, Office of 
Technology Assessment), and the number is expected to increase 
sharply as a result of new regulations governing the employment 
of temporary workers, which took effect in January 1985. The new 
rules allow "temporary" jobs, which, unlike permanent jobs, carry 
no medical or retirement benefits other than social security, to be 
extended to higher skill categories and to last up to 4 years. These 
developments in federal employment mirror changes already under 
way in the private sector. 

Forces Driving the Growth of Temporary work 

Sam Sacco, executive vice president of the National Associa- 
tion of Temporary Services, observes that employment is increas- 
ingly being organized on a "ring and core basis with temporary 
employment acting as a buffer for the economy" (telephone inter- 
view, February 1, 1985). Thus federal officials publicly welcomed 
the new rules on temporary employment because having more 
temporary employees without civil service protection will make it 
easier for them to adjust the size of the work force. They expect 
to be able to use the temporary workers as a cushion to protect 
permanent employees from being laid off first. 

* nother major force behind the growth of temporary employ- 
ment — the fundamental reason for its expansion according to Au- 
drey Freedman, a ^abor economist for the Conference Board — is 
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the desire of firms to contain costs. As Freedman put it, "What 
the companies are doing is organizing so they don't have to pay 
for vacations, holidays, health benefits, or pensions. In addition, 
they don't have to allocate money for training and for promo- 
tion" (quoted in Collins, 1985:B1). The savings can be large, and 
some firms are now building temporary work into their employ- 
ment strategies. According to Sacco, "companies are increasingly 
pre-planning for the use of temporary workers and budgeting for 
them at the beginning of the year." For example, Johnson and 
Johnson Products, a health care supplier that is an affiliate of 
the Johnson and Johnson Corporation, has built the use of 450 
temporary workers during the year into its personnel plans. The 
company is budgeting $500,000 for temporary clerical workers, sec- 
retaries, lab technicians, data-processing clerks, accounting clerks, 
and computer clerks to be hired through temporary help agencies 
(Fiamingo, 1984). This use of temporary workers by companies on 
a preplanned basis, rather than as an expedient for dealing with 
an unforeseen situation, is a recent development. 

Some companies have begun to staff certain of their facilities 
with temporary help workers. They are staffing mail rooms where 
there is high turnover, or facilities that have peak periods, with 
temporaries. Thus, an advertisement from Norrell Temporary Ser- 
vices that appeared in May 1984 issues of Office Administration 
and Automation and of Office magazines promises to solve the 
turnover problem: "Facilities staffing — using temporary employ- 
ees as a group to tackle routine jobs permanent employees view as 
unattractive or dull — Norrell guarantees performance by rotating 
fresh, trained temporary employees into the job before burnout 
occurs." The approach appears to be attracting business for the 
temporary help agencies and increasing the number of long-te'^m 
arrangements. Western Temporary Services of Walnut Creek, Cal- 
ifornia, reports that most of its contracts are for 1 year; some are 
longer. Good People Office Automation Temporaries in New York 
City reports that 80 percent of the assignments it receives are for 
long-term temporaries. A typical long-term assignment for this 
company involves providing experienced temporary workers to a 
company changing from manual filing to a records-processing sys- 
tem. The positions this temporary help agency fills usually require 
6 months experience, though some positions may require a year 
(Fiamingo, 1984). 
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Advances in technology have contributed to the rapid growth 
of temporary employment. Companies turn to temporary help 
supply agencies in order to handle temporary increases in work 
load associated with the conversion from manual to computer- 
based data management and filing systems. Some businesses are 
turning to temporary help agencies to obtain workers experienced 
with office-automation equipment to assist in training their per- 
manent staff. Companies that face a montl.ly peak load problem 
in sending updated reports or form letters to customers often turn 
to temporary help agencies to obtain workers experienced with 
word processing. In addition, firms that have made substantial in- 
vestments in dedicated word-processing equipment or in personal 
computers find that the equipment is too valuable to stand idle 
when regular employees are ill and hire experienced temporary 
workers to fill in for employees who are sick. 

The nature of temporary work is changing. The temporary 
help services industry has diversified far beyond the clerical work- 
ers who were its mainstay 15 years ago. The industry currently 
supplies temporary workers in four main areas: office clerical/office 
automation (OA) operators, medical (with hospital distinguished 
from nursing home and homemaking services), industrial, and pro- 
fessional. The medical segment is the fastest-growing component 
of the industry (Gannon, 1984). By 1982, 46.2 percent of em- 
ployment and 56.6 percent of total receipts were generated in the 
non-office help components of tLe industry. 

Revenue AND Employment Growth 

Between 1977 and 1982, the temporary help services industry 
grew substantially. According to census data. Industry receipts 
more than doubled from $2.32 billion to $5.14 billion bstween 
1977 and 1982, despite the fact that 1982 was a recession year 
(see Table 1). Revenue growth continues to be high. The leading 
temporary services companies, Kelly Services Inc. and Manpower 
Inc., each had revenue increases of more than 30 percent in 1984, 
while a temporary agency based in Silicon Valley, Adia Services 
Inc., had an increase in net income of 98 percent [Business Week, 
1985). Industry sources report that the temporary help payroll 
went from $431 million in 1971 to $3.48 billion in 1981, an annual 
rate of increase in nominal receipts of 24 percent over the decade. 
Payroll declined somewhat in 1982 because of the recession but 
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1977 



1982 



Number of establishments 
Total 

Office help supply 
Other 



$ 



4,235 



6,247 
3,324 
2,923 



Receipts (in thousands) 



Total 



2,323,676 



5,143,132 
2,230,926 
2,912,206 



Office help supply 
Other 
Payroll (in thousands) 
Total 

Office help supply 
Other 
Employment 
Total 



3,595,609 
1,599,217 
1,996,392 



470,541 
253,167 
217,374 



Office help supply 
Other 



SOURCE: Bureau of the Census (1980, 1985). 

recovered and reached $5.50 billion in 1984 (National Association 
of Temporary Services, unpublished data). This is an annual rate 
of increase in nominal receipts of 16.5 percent, despite the 1982 
decline. Since inflation has been much lower in the 1980s than in 
the 19708, real growth in recent years has been higher than it was 
a decade ago. The industry is expected to continue to grow rapidly 
through the 1980s. According to the U.S. Department of Labor, 
temporary help services will be the third fastest growing industry 
during this decade, after computers and health care (Flamingo, 



Since temporary employment now functions in part as an eco- 
nomic buffer, it is not surprising that employment in the temporary 
help services industry declines early in a recession and recovers 
quickly at the beginning of an expansion. Nevertheless, the mag- 
nitude of employment growth in this industry during the recovery 
from the 1981-1982 recession was unexpected. The most accurate 
employment data are probably the monthly establishment data 
collected in the Current Population Survey (CPS) and reported 
in Employment and Earnings. These are reported monthly for 
the temporary help services industry beginning in 1982. Annual 
average employment in temporary help services in 1983 increased 
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17.5 percent over the corresponding figure for 1982. For women, 
temporary employment increstsed 18.3 percent between 1982 and 
1983 (calculated from data in Table 2). By comparison, annual av- 
erage employment in nonagricultural establishments increased by 
less than 1 percent between those 2 years, 1.9 percent for women. 
In June, July, and November of 1983, employment growth in this 
industry exceeded 10 percent of the number of nonagricultural 
jobs added in the economy, despite the fact that temporary help 
services accounted for less than 0.5 percent of total nonagricultural 
employment in 1982 (calculated from data in Table 2). The rise in 
annual average employment — that is, the increase in the number 
of temporary help jobs every year between 1982 and 1983 — was 
equal to 12.6 percent of the number of jobs added in nonagricul- 
tural establishments in the first year of the recovery. Employment 
increases in the industry continued during 1984, but at a more 
moderate pace. Nearly 86,000 temporary help jobs were added 
between December 1983 and December 1984. This followed an 
increase of about 176,000 jobs between December 1982 and De- 
cember 1983 (see Table 2). Figures on temporary help jobs do not 
tell the whole story, however. Sacco estimates that while the tem- 
porary help services industry filled more than 600,000 jobs per day 
on average in 1984, the number of people who held a temporary 
job at some time daring the year was about 5 million. Business 
Week reports that the industry's giants, Kelly Services Inc. and 
Manpower Inc., have more than 800,000 temporary workers on 
their books {Business Week, 1985). It should be remembered that 
these figures refer only to jobs filled through temporary help agen- 
cies. There are no estimates of the number of temporary jobs filled 
directly by firms. 

Increases in temporary work are outweighed by increases in 
the number of year-round jobs for women. The proportion of 
women with work experience during the year who worked full 
time (50 to 52 weeks) increased from 36.9 percent in 1960 to 40.7 
percent in 1970, 45.1 percent in 1981, and 48.0 percent in 1983 
(Women's Bureau, U.S. Department of Labor, 1983; Bureau of 
Labor Statistics, unpublished data). 

Implications for Women Workers 

Temporary work does not appear to be viewed by most women 
who do it as a stopgap measure until they car find permanent work. 
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TABLE 2 Employment in Nonagricultural Establishments and Temporary Help 
Supply Services, by Sex, 1982 to 1985 



Nonagricultural 
Establishments 

(thousands) 

Year Total Women 



Temporary Help 
Supply Services 

(thousands) 

Total Women 



Annual average 

1982 89,566 39,052 400.9 255.7 

1983 90,138 39,812 471.8 302.9 

1984 99,156 41,831 630.8 398.9 

1983 

Jan 87,590 38,849 387.2 254.9 

Feb 87,598 38,945 379.5 248.5 

Mar 88,208 39,225 410.1 266.1 

Apr 89,064 39,509 433.6 279.3 

May 89,921 39,774 447.9 287.1 

June 90,738 39,886 461.1 294.5 

July 90,112 39,243 483.4 314.0 

Aug ^^,842 39,097 498.5 317.4 

Sept 91,485 40,237 G19.3 328.3 

Oct 92,049 40,669 535.1 338.0 

Nov 92,406 40,998 534.3 335.6 

Dec 92,645 41,316 571.2 370.6 

1984 

Jan 91,065 40,590 547.0 352.5 

Feb 91,612 40,862 551.6 353.4 

Mar 92,234 41,210 575.2 365.4 

Apr 93,234 41,390 597.9 379.5 

May 94,063 41,584 621,3 392.5 

June 95,003 41,735 633.6 394.0 

July 94,236 41,966 649.7 406.8 

Aug 94,486 42,094 669.8 419.2 

Sept 95,358 42,246 685.3 430.0 

Oct 95,894 42,441 687.0 432.7 

Nov 96,215 43,142 678.0 427.9 

Dec 96,308 43,313 675.7 433.2 

1985 

Jan 94,628 42,595 644.2 410.8 

Feb 94,851 42,785 637.5 402.1 



SOURCE: Bureau of Labor Statistics (1984a:Table 309; 1984b:Table8 B-2 and 
B-3; 1985a:Tables B-2 and B-3; 1985c:156). 
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TABLE 3 Survey Results: Nurses' and Homemakers' Most Important Reason for 
Working at a Particular Temporary Help Firm (percent) 



Registered 

Nurses or Licensed 





Entire 


Visiting 


Practical 


Nurses' 


Home- 




Sample 


Nurses 


Nurses 


Aides 


makers 


Reason 


(N=l,10l) 


(N=262) 


(N=22l) 


(N=408) 


(N=210) 


Variety in work, 












that is, frequent 












changes in 












assignment 


16.6 


8.6 


13.1 


21.5 


20.6 


A stopgap measure 












until I can obtain 












a permanent job 


8.2 


9.2 


8.0 


7.2 


9.0 


Freedom to schedule 












my work in a 












flexible manner 


60.2 


70.3 


65.3 


55.9 


50.3 


Employment during 












school vacation 


1.0 


0.8 


0 


0.8 


2.6 


Other 


14.1 


10.9 


13.6 


14.6 


16.9 



SOURCE: Gannon (1984). 



Nor is the appeal ol temporary work, as industry spokespeople 
suggest, the possibility of increased variety in work. A study 
of a large national firm that hires more than 50,000 health care 
temporary employees each year found that more than 60 percent of 
the temporary workers gave freedom to schedule work in a flexible 
manner as the most important reason for working at a temporary 
help firm (Gannon, 1984; see Table 3). Less than 17 percent chose 
temporary work for the variety it provides, and only 8 percent 
were doing it until they obtained a permanent job. Flexible work 
schedules are important to many women who have both work and 
home responsibilities, but these jobs are not widely available. A 
1977 American Management Association survey estimated that 
12.8 percent of private sector organizations have some kind of 
flextime program (Women's Bureau, U.S. Department of Labor, 
1983:38). Some women are turning to temporary help agencies to 
arrange flexible work schedules. 
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The availability of benefits for women doing temporary work 
varies, though most receive very few. Temporary jobs with the 
federal government carry no fringe benefits except social security 
contributions, and most workers hired directly by private-sector 
firms appear to face the same situation. Workers employed by 
temporary help agencies are covered by Workers' Compensation 
according to Sacco, and after a certain number of hours (required 
hours vary by state) they are eligible for unemployment compen- 
sation as well. Some temporary employment agencies offer fringe 
benefits on a prorated basis. Manpower Temporary Services ap- 
pears to have one of the better benefits packages. In Philadelphia 
the agency has a group insurance program for its workers as well 
as paid vacations, holidays, and a training program to help cleri- 
cal workers learn to operate automated office equipment (Collins, 
1985). 

IVaining for employees of temporary help agencies also varies 
widely. Some companies provide no training and require 6 months 
or more of hands-on experience. Good People Office Automation 
Temporaries in New York City, Word Processors Personnel Service 
in Menlo Park, Calif., Personnel Pool of America Inc. in Fort 
Lauderdale, Fla., and Victor Temporary Services of Northbrook, 
111., are in this category. Some companies will provide training 
to enhance proven skills of experienced workers. Norrell Services 
Inc. of Atlanta and Western Temporary Services in Walnut Creek, 
Calif., have such a policy. Several temporary help agencies provide 
training in word processing and office automation to their clerical 
workers: Kelly Services of Detroit, which has equipped 360 of 
their 500 offices to teach basic word-processing operations for a 
variety of PCs; Olsten Temporary Services of Westbury, N.Y., 
which provides training at 45 office-automation training centers; 
and Manpower Temporary Services of Milwaukee, which provides 
training in word processing and in business applications of personal 
computers (using IBM PCs). Manpower Temporary Services has 
1,050 offices nationwide, and its goal is to have training facilities 
in all of them (Fiamingo, 1984). 

RELATIONSHIP TO NEW TECHNOLOGY 

Employers are turning to the use of temporary workers pri- 
marily to keep labor costs down and to achieve maximum flexibility 
in scheduling work. The use of temporary workers reduces labor 




282 



RESTRUCTURING WORK 



costs in two ways. Pools of temporary workers function as an 
employment buffer — available to meet surges in the demand for 
goods and services and easily dispensed with when demand de- 
clines. In addition, temporary workers typically receive few fringe 
benefits and very little access to job training The constraints 
on employers with respect to job assignment layoffs, hiring and 
promotion policies, fringe benefits, and retirement benefits that 
exist as a result of both explicit and implicit contracts between 
companies and their full-time employees are waived in the case of 
temporary workers. As a result employers enjoy complete flexibil- 
ity in scheduling these workers and are free to use them as a buffer 
or reserve to Eiccommodate increases or declines in demand. 

Technology plays only an indirect role in this process. Com- 
panies that have invested in costly office-automation equipment 
are reluctant to have it stand idle. They rely on temporary help 
agencies for workers experienced with word processing to replace 
absent workers. High-tech manufacturing firms face seasonal and 
cyclical variations in the demand for silicon chips and computers. 
As much as 30 percent of the work force of some Silicon Valley 
manufacturers are obtained from temporary help agencies. Per- 
manent employment at Apple Computer Inc., for example, is just 
over 5,400. Employment at Apple rises to 7,000, however, as the 
company adds 1,600 temporary workers for the Christmas sea- 
son. Finally, the temporary help service agencies themselves are 
highly automated and have computerized their rosters of tempo- 
rary workers. This has increased the number of workers a tempo- 
rary agency ciin handle and the number of employer requests to 
which it can respond. Office automation has expedited the rapid 
growth of this industry. Thus, while technology has facilitated 
the expansion of temporary work, cost containment is the driving 
force behind its rapid growth. 



PART-TIME WORK 

While most women who work are employed full time, a sizable 
minority of working women work less than 35 hours a week. In 
March 1985, 28.9 percent of employed women worked part time, 
22.7 percent of them voluntarily choosing shorter hours [Employ- 
ment and Earnings 32(4), 1985:Table A-9). Adult women have 
frequently sought part-time employment as a means of meeting 
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home and child care responsibilities while contributing to house- 
hold income. Family and home responsibilities are the most com- 
mon reasons cited by women for working part time, although this 
reason has declined in importance since 1960 (Deutermann and 
Brown, 1978). Economic theory notwithstanding, the choice of 
part-time employment cannot be assumed in all cases to reflect 
the preferences of women for fewer hours of work. For women 
with children, decisions regarding the number of hours of work are 
severely constrained by the lack of affordable, quality child care. It 
is currently estimated that there is just one day-care position open 
for every 10 children who need placement, and that the average 
cost of day care for 2 children is $4,000 a year (U.S. Commission 
on Civil Rights, 1983). One study of a national sample of mothers 
with children under the age of Bve found that one-fourth of .hose 
employed part time felt they were prevented from working more 
hours by the unavailability of suitable day care (Presser and Bald- 
win, 1980). On the demand side of the labor market, the growth 
of part-time employment has paralleled the growth of retail trade 
and service industries. Of the more than 18 million part-time jobs 
filled on average in each month of 1984, nearly 13 million were in 
wholesale and retail trade or in services {Employment and Earn- 
ings 32(1), 1985:Table 32). Thus, nearly 71 percent of part-time 
jobs are found in these two industry groupings. 

Trends in Part-Time Employment 

The growth of part-time work since 1954, the first year for 
which data on the number of such workers were collected, is well 
documented. Using data from the CPS, Deutermann and Brown 
(1978) found that the number of part-time employees in nonagri- 
cultural industries increased at an average annual rate of nearly 
4 percent, more than double the rate for full-time workers. As 
a result, part-time workers increased from 15.4 percent of em- 
ployed workers in May 1954 to 22.1 percent in May 1977. For 
women the corresponding increase was from 27.2 percent to 32.6 
percent. Since 1977, however, the proportion of workers employed 
part time has been virtually unchanged, except for the increeise 
in the number working part time for economic reasons during the 
1982 recession. Data on part-time employment reported in Table 
4, while also derived from the CPS, are not strictly comparable 
to those reported above because Deutermann and Brown treat 
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those on full-time schedules who work less than 35 hours a week as 
part-time workers. Among non agricultural workers, 15.8 percent 
worked part time in May 1967; 26.9 percent in the case of women 
workers. By May 1977 these figures had risen to 19.0 percent for 
part-time employment, 29.9 percent in the C2ise of women workers. 
The proportion employed part time in May 1978 was again 19.0 
percent and was virtually unchanged at 19.5 percent in May 1980 
and May 1984 (see Table 4). For women, there has been a slight 
decrease in the proportion employed part time, from 30.0 percent 
in May 1978 to 29.6 percent in May 1980 and 28.8 percent in May 
1984 (see Table 4). 

A more dramatic decline has occurred in the proportion of 
women working part time voluntarily. At its peak in May 1970, 
26.0 percent of employed women worked part time voluntarily, 
but this figure declined to 24.3 percent in 1980 and 22.7 percent in 
1984 and 1985. Corresponding to this, the proportion of employed 
women working part time because they could not find full-time jobs 
increased from 2.7 percent in May 1967 to 3.6 percent in May 1970, 
4.5 percent in May 1978, 6.1 percent in May 1984, and 6.2 in 1985 
(see liible 4). Thus, the proportion of women desiring part-time 
work is decreasing, and there are currently about 3 million women 
employed paxt time who want full-time schedules. Involuntary 
part-time employment of women increased 300 percent since 1967, 
while total employment increeised by 77 percent. 

Monthly figures on part-time employment are only part of the 
picture. The number of workers who experience some involuntary 
part-time employment during the year, either because of slack 
work on their regular jobs or because they can only find part- 
time work, is much higher than this. la 1983, the last year for 
which such data are available, the number of workers with some 
involuntary part-time employment totaled 14.9 million, up from 
11.5 million in 1979 (Bureau of Labor Statistics, 1985b:5). Of 
these, approximately 9 million were wcmen.^ The public policy 
interest in part-time work is related to the poor economic position 
of part-time workers. These workers typically receive few fringe 
benefits and they earn, on average, only $4.50 an hour compared 



^ About 65 percent of part-time workers in 1983 wer« women. Assuming 
that this percentage also applies to workers with some involuntary part-time 
employment during the yeoT, then the number of such women was well over 
9 million. 
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with $7.80 for full-time workers. Involuntary part-time work is 
often associated with poverty status. In 1983, 19.1 percent of 
those with some involuntary part-time employment during the 
year lived in households with household incomes below the poverty 
level compared with 13.4 percent in 1979. Among women who 
maintain famihes, the proportion of those with some involuntary 
part-time employment in 1983 whose family income for the year 
was below the poverty level was 48.0 percent, 62.7 percent in the 
case of black women (Bureau of Labor Statiptics, 1985b:5, 18). 
In addition to receiving lower pay and benefits, part-time workers 
are stereotyped 2is having a low commitment to their jobs and 
hence they face more difficult career paths. Part-time jobs and 
the part-time workers who hold them are often viewed as marginal 
by employers (Rosow and Zager, 1981). An important concern, 
then, is whether technological conditions are increasing part-time 
employment. 

Part-Time Employment in Industries and Occupations 
Affected by New Technologies 

Sorting out the effects of technological change on part-time 
employment is not easy because of the limitations inherent in 
avc.'.lable data (Hunt and Hunt, 1985). Analytically, one can make 
the argument that the importance of part-time work in retail 
trade and services but not in goods-producing industries can be 
explained by the fact that goods can be produced at an even pace 
and held in inventories to meet demand, whereas services cannot 
be inventoried but must be provided on demand. When demand 
is uneven, or must be met outside the normal working day or on 
weekends, employers favor part-time employment as a means of 
fitting the work force to the work load. Moreover, Nollen et al. 
(1978) found that employers tend to view part-time work as a 
strategy for reducing labor costs. In part, this is accomplished 
by substituting part-time workers fo; overtime work by full-time 
employees; but part-time employment is also used to reduce labor 
costs by paying part-time workers less than full-time workers and 
by excluding them from some or all fringe benefits. However, 
Nollen and his colleagues found that employers generally hold the 
view that jobs involving continuous-process technologies are not 
suited to part-time employment. These include, in particular, 
jobs in manufacturing industries and employment in supervisory. 



TABLE 4 Full-Time and Part-Time Employment of the Civilian Labor Force. Selected Dates 
1967-1984 (in thousands) 



Year, Sex, and .p^j^l 

Employment Part Time Labor Percent 

Status Full Time Involuntary Voluntary Total Force Part Time 



May 1967 
Total 
Men 
Women 
Voluntary 
Involuntary 
May 1970 
Total 
Men 
Women 
Voluntary 
Involuntary 
May 1977 
Total 
Men 
Women 
Voluntary 
Involuntary 
May 1978 
Total 
Men 
Women 
Voluntary 

Q Involuntary 



61,978 
42,605 
19,373 


1,573 
851 
722 


10,086 
3,688 
6,398 


11,659 
4,539 
7,120 


73,637 
47,144 
26,493 


15.8 
9.6 
26.9 
24.2 
2.9 


64,413 
43,700 
20,713 


2,128 
1,080 
1,048 


11,816 
4,184 
7,632 


13,944 
5,264 
8,680 


78,357 
48,964 
29,393 


17.8 
10.8 
29.5 
26.0 
3.6 


72,963 
47,347 
25»vl6 


3,237 
1,564 
1,673 


13,842 
4,614 
9,228 


17,079 
6,178 
10,901 


90,042 
53,525 
36,517 


19.0 
11.5 
29.9 
25.2 
4.7 


76,000 
49,014 
26,986 


3,212 
1,485 
1,727 


14,639 
4,812 
9,827 

293 


17,851 
6,297 
11,554 


93,851 
55,311 
38,540 


19.0 
11.4 
3D.0 
23.5 
4.5 
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May 1980 



Total 


78,776 


4,212 


14,813 


1 025 


97,801 


19.5 


Men 


49,240 


1,973 


4,613 


6,586 


55,826 


11.8 


women 


29,536 


2,239 


10,200 


12,439 


41,975 


29.6 


Voluntary 












24.3 


Involuntary 












5.3 


May 1982 














Total 


79,141 


5,808 


15,009 


20,817 


99,958 


20.8 


Men 


49,069 


2,956 


4,742 


7,698 


56,767 


13.6 


Women 


30,072 


2,852 


11,125 


13,977 


44,049 


31.7 


Voluntary 












25.3 


Involuntary 












6.4 


\ M mm J 

May 1984 














Total 


84,595 


5,292 


15,209 


20,501 


105,096 


19.5 


Men 


51,841 


2,478 


4,742 


7,220 


59,061 


12.2 


Women 


32,754 


2,814 


10,467 


13,281 


46,035 


28.8 


Voluntary 












22.7 


Ii.voluntary 












6.1 


March 1985 














Xotal 


84,758 


5,466 


15,544 


21,010 


105,768 


19.9 


Men 


51,357 


2,571 


4,845 


7,416 


58,773 


12.6 


Women 


33,401 


2,895 


10,699 


13,594 


46,995 


28.9 


Voluntary 












22.7 


Involuntary 












6.2 



SOURCE: Derived from Employment and Earnings (1985a, 1984b, 1982a, 1980, 1978a, 1977a, 1967: 
Table A-7, A-8, orA-9). 
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management, and executive occupations where the work to be 
performed requires continuity. On the other hand, job technologies 
involving discrete tasks or repetitive, tedious, or stressful work are 
believed by managers and employers to be particularly well suited 
to part-time employment. 

An implication of this argument is that to the extent that com- 
puter and corr ' ation technologies are used to fragment work 
or to unbundle - production process and allow discrete parts of 
the process to be done at locations remote from one another, op- 
portunities for part-time employment increase. Thus, one would 
expect part-time employment of professional workers and clerical 
employment in office industries, such as insurance or public ad- 
ministration, to increase as well. Retrospective data on the work 
experience of men and women during the year provide an overview 
of where individuals have found jobs. These data are available for 
part-time work by industry for all persons with work experience 
during the year for the period 1975 through 1983. Table 5 reports 
the proportion of those with work experience who were employed 
part time for all workers, and separately for men and women, in 
broad industrial groups likely to be affected by office-automation 
technologies — financej insurance, and real estate; business and 
repair services; other professional services; and public adminis- 
tration. The proportion of workers with part-time employment at 
some time during the year is, of course, higher than the proportion 
employed part time during May of that year. It increases from 20.8 
percent in 1975 to 22.8 percent in 1983. Most of the increase is in 
the part-time employment of men. This is not surprising since the 
technology reduces the importance of continuity in jobs tradition- 
ally held by men. Opportunities for free-lance professional work 
have increased, especially for computer programming specialists. 
This is reflected, in part, in the growth of part-time employment 
among self-employed men from under 16 percent in 1975 to more 
than 21 percent in 1983. 

The part-time employment of women with work experience 
is virtually unchanged between 1975 and 1983 when all nonagri- 
cultural employment is considered. This may not be surprising 
in light of the increased commitment of women to paid work. 
However, the fact that part-time employment of women in office 
industries does not show a relative increase, except for the cate- 
gory "other professional services," is unexpected. The part-time 
employment of women in that industry increased from 28.6 percent 
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TABLE 5 Part-Time Employment of Men and Women with Work Experience Durmg Year by Selected Industries for Selected Years, 
1975-1983 



Industry 

Group 



Non&(ncultur&l 
induitnei 
Men 
Women 

Finance, inturknce, 
And re 1 estate 

Men 
Women 

Buiinett ind repair 
•ervicet 
Men 
Women 

Other profetaionil 
Men 
Women 

Pubhc adminiitration 
Men 
Women 

Self- employed 
Men 
Women 



1075 

Tot»] with 
Work 

Expcncncc Part Time 
(thouiandt) (percent) 



1977 



1070 



97,088 
55.113 
41,976 



4.748 

2.127 
2.621 

2.690 
1,750 
040 

1,000 
1.025 
06S 

5,560 
3,658 
1,003 

S.724 
4,177 
1.546 



20 8 
11 9 
32 6 



13 7 
0 1 
17 4 



23 4 

16 5 
36 3 

20 2 
12 4 

28 6 

10 1 
5 I 
10 7 

25 6 
15 7 
52 5 



Total with 
Work 

Experience 
(thouiandi) 



1981 



Part Time 
(pe rcent) 



Total with 
Work 
Expenence 
(thouiandi) 



1983 



Part Time 
(percent) 



Total w>th 
Work 

Experience 
(thouiandi) 



Part Time 
(percent) 



102,937 
57,613 
45,325 



5,238 
2,236 
3,002 



3,221 
2.049 
1,172 

2,214 
1.132 
1,082 

5,649 
3,628 
;,021 

6,402 
4,546 

l,8f7 



21 2 
12 2 



13 9 
9 S 
17 1 



22 1 
14 S 
3S 4 

19 0 
It 4 

28 9 

11 : 

S 9 

20 6 

26 3 
16 S 
50 3 



111.070 
61,030 
50,040 



S.80O 
2.254 
3,637 



3,603 
2,212 
1,392 

2.384 
1,209 
1,174 

6.057 
3.770 
2,287 

7,068 
4,863 
2.205 



20 9 
12 1 
31 6 



15 0 
10 2 
18 0 



22 0 

15 1 

32 9 

18 6 
12 1 
2S 3 

10 7 
S8 
18 7 

24 9 
14 0 

16 8 



112,880 
61,698 
51,181 



6,238 
2,475 
3,763 



4,110 
2,563 
1,547 

2,774 
1.410 
1.364 

S,911 
3,597 
2,314 

7,378 
5.007 
2,371 



22 2 
13 5 
32 7 



22 6 
15 S 
34 4 

18 9 
12 7 
25 2 

11 6 
6 2 

19 9 

29 2 
19 2 
50 4 



Total with 
Work 
Experience 
(tho .SAndi) 



113.792 
61 ,639 
52,152 



6,5S9 
2,665 
3,894 



4,^87 
2,824 
2,063 

3,191 
1,611 
1,S80 

5.407 
3,18S 
2,222 

7,668 

s.ise 

2,532 



Part Time 
(percent) 



22 8 
14 3 
32 8 



13 7 
10 0 
16 3 



22 7 
16 1 
31 7 

24 5 
11 7 
37 7 

92 
S 1 
14 9 

29 8 
20 7 
48 1 



SOURCE Bureau of Labor StatiitiCi (1076, |078b. 1082b) and unpubliihed data for 1079 a 



int! 1983 
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to 37.7 percent between 1975 and 1983. In contrast, in finance, 
insurance, and real estate, it decreased from 17.4 percent to 16.3 
percent; in business and repair services it decreased from 36.3 
percent to 31.7 percent; and in public administration it decreased 
from 19.7 percent to 14.9 percent over the same period. If there 
has been an increase in the number of women doing back-office ana 
other routine processing work on part-time schedules as a result of 
the computerization of such tasks, it has apparently been offset by 
declines in the number working part time at other tasks — by the 
replEw:ement of part-time bank tellers on evenings and weekends 
by automatic teller machines, for example. 

While retrospective data are informative with respect to the 
work experience of the population, monthly employment data pro- 
vide a clearer picture of the actual jobs in the economy. Table 6 
indicates the percentage of men and women workers in each indus- 
try and in the labor force as a whole who are employed part time 
for 1970, 1980, and 1984. Tables 7 and 8 report the percentage 
of men and women workers in each occupation who are employed 
part time for the same time period.^ Given the standard definition 
of part-time work — less than 35 hours a week — the data on persons 
at work do not show an increase in the proportion of women who 
hold part-time jobs as a result of the implementation of technol- 
ogy. Nor do they show a major restructuring of women's jobs in 
general, with part-t*-^^ work for women increasing more rapidly 
than full-time work. Overall, the proportion of women working 
less than 34 hours a week declined from 35.0 percent in 1970 to 
32.6 percent in 1984, with most of the drop occurring between 
1970 and 1980 (see Table 6). In each of the industries most likely 
to be affected by the adoption of new technology — ^manufacturing, 
transportation, and public utilities; finance, insurance, and real 
estate; business and repair services; other professional services; 
and public administration — the proportion of women working part 
time declined during this period. Only in retail trade and personal 
services did the proportion of women in the industry working part 



^ Several points should be kept in mind while interpreting Tables 6, 7, 
and 8: (l) the tables report data for wage and salary workers only and 
exclude the self-employed; (2) some jobs which are scheduled for less than 
35 hours are full-time jobs; (3) hours are not reputed for employed workers 
who are not at work, so it is impossible to know whether they work less 
than 35 hours a week. I estimate that about 10 percent of the employed 
nonagricultural labor force is affected by these caveats. 
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TABLE 6 Part-Time Employment of Wage and Salary Workers, by Industry and 
Sex, for 1970, 1980, and 1984 (percent) 



Employed Par t Time (l to 34 hours per week) 

1970 1980 1984 

Industry Men Women Men Women Men Women 



All industries 


18.3 


35.0 


16.4 


33.5 


15.9 


32 


Mining 


12.5 


19.1 


8.9 


15.1 


12.5 


19 


Construction 


24.9 


34 2 


21.0 


31.4 


19 4 


31 


Manufacturing 


13.6 


25.2 


10.1 


19.7 


9.2 


17 


Transportation and 














public utilities 


14.7 


27.8 


12.9 


22.6 


11.5 


19 


Trade 


23.1 


45 9 


23.3 


48.5 


23.5 


47 


Retail 


26.6 


47.7 


28.4 


51.8 


28.8 


50 


Finance, insurance. 














and real ostate 


16.4 


26.4 


14.3 


23.2 


12.4 


20 


Service 


22.6 


37.6 


20.9 


35.9 


19.9 


35 


Business and repair 


19.7 


39.5 


18.5 


37.1 


17 9 


35 


Personal 


20.7 


40.4 


23.2 


42.8 


20.9 


41 


Other professional 


18.1 


33.5 


15.5 


28.1 


12.4 


27 


Public administration 


17.8 


31.6 


14.0 


27.8 


12.8 


23 



NOTE: Percentages are based on data for wage and salary workers 
excluding agricultural and private household workers. 

SOURCE: Derived from Bureau of Labor Statistics unpublished monthly 
data; annual averages. 

time actually increase, from 47.7 percent to 50.9 percent in retail 
trade and from 40.4 percent to 41.8 percent in personal services 
between 1970 and 1984 (see Table 6). The situation for male wage 
and salary workers is quite similar. The number of part-time jobs 
in the economy has increased substantially since 1970 but, except 
for retail trade and personal services, the growth of jobs in which 
women work less than 35 hours a week has been slower than the 
growth of full-time jobs. 

The data in Table 6 are consistent with the retrospective 
data in Table 5. Both show declines in the proportions of women 
working part time in industries affected by office automation — 
finance, insurance, and real estate; business and repair services; 
and public administration. Only the "other professional" category 
registers a divergence, with the retrospective data showing an 
increase in the last year reported (1983) and persons-at-work data 
showing a consistent decrease in the part-time employment of 
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TABLE 7 Part-Time Employment by Occupation and Sex of Worker in 1970, 1980, 
and 1982 



Occupation 


Perce 


nt Employed Part Time (1 to 34 hours per week) 


1970 












Men 


Women 


Men 


Women 


Men 


Women 


White-collar workers 


7.2 


24.0 


7.8 


24.3 


8.5 


25.5 


Professional and 














technical 


6.7 


22.8 


7.0 


21.2 


7.5 


23.0 


Managers and admin- 














istrators 


3.3 


13.2 


3.8 


12.4 


4.2 


12.3 


Sales workers 


13.5 


48.4 


13.3 


49.2 


14.8 


49.5 


Clerical workers 


11.0 


20.9 


13.6 


23.3 


14.6 


24.8 


Blue-collar workers 


9.7 


17.6 


11.3 


19.3 


13.8 


22.3 


Service workers 














(except private 














household) 


21.7 


38.2 


27.4 


45.0 


28.4 


47.2 



NOTE: Excludes farm occupations and private household workers. 



SOURCE: Derived from Bureau of Labor Statistics (January 1971:133; January 
1981b:]92; January 1983b:l70); data are annual averages of monthly data. 



TABLE 8 Part-Time Employment by Occupation and Sex of Worker in 1984 



Percent Employed Part Time 
(l to 34 hours per week) 
Occupation Men Women 



Managerial, professional 


5.7 


18.2 


Technicians 


6.7 


20.3 


Sales 


12.4 


43 0 


Administrative support. 






including clerical 


11.7 


21.0 


Service, except 






household 


27.3 


46.7 


Precision production, 






craft, and repair 


8.3 


14.5 


Operators 


13.9 


19.8 



NOTE: Nonfarm occupations only. Occupational categories changed in 1983. 
Data are not comparable to those in Table 8. 

SOURCE: Derived from Bureau of Labor Statistics (January 1985a:Table 34); 
values are annual averages oi monthly data. 
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women. The overall figures for part-time work 3ie also quite 
similar, with 32.6 percent of the women at work in 1984 working 
less than 35 hours and 32.8 percent of women with work experience 
in 1983 having held part-time jobs. 

The proportions of men and women working part time in the 
major occupational groupings are examined in Table 7. The in- 
crease in part-time work for men agam shows up quite clearly, with 
the proportion of men working part time increasing in every major 
occupational category. The largest increase occurred among male 
clerical workers, where the proportion working part time increased 
from 11.0 percent to 14.6 percent; among male blue-collar workers, 
where it increewed from 9.7 percent to 13.8 percent; and among 
male service workers, where it increased from 21.7 percent t'^ 28.4 
percent between 1970 and 1982. These occupations also registered 
the largest incre2wes in the proportion of women working part 
time. A comparison of Tables 6 and 7 indicates that the increjise 
in the proportion of clerical workers employed part time has not 
translated into an incre2ise in part-time work in industries such as 
business services; public administration; and finance, insurance, 
and real estate. The spread of office automation technologies in 
these industries has reduced clerical labor requirements per unit of 
output and, hence, the relative importance of clerical occupations 
(Appelbaum, 1984). 

Hours of work of Part-time Employees 

It has been suggested that expected increaises in part-time 
work in office industries do not $how up in comparisons of those 
who work less than 35 hours a week with those who work 35 
hours or more because the real change involves a decline in hours 
for those who work 30 to 34 hours a week and an increase in 
the proportions working less than 30 hours. Anecdotal evidence 
indicates that when clerical jobs are moved from central cities to 
rural or suburban areas, companies cut hours of work substantially, 
both to attract women whose hours of work are limited by their 
family responsibilities and to avoid paying these workers the fringe 
benefits they make available to employees working more than some 
critical number of hours per week. If true, this suggests that there 
should be some variation over time in the proportion of part-time 
employees working 1 to 14 hours, 15 to 29 hours, or 30 to 34 hours 
per week. 
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This is, in fact, the case. Perhaps the widely held percep- 
tion that part-time work for women is increasing arises because 
the proportion working 15 to 29 hours per week has increased, 
with most of the change occurring during the decade of the 1970s. 
The proportion of all working women employed 15 to 29 hours in- 
creased from 15.9 percent in 1970 to 17.1 percent in 1980, while the 
proportion employed 30 to 34 hours decreased from 11.8 percent 
to 9.9 percent. The change can be seen more clearly if only women 
working less than 34 hours are considered. Among women working 
part time, the proportion employed 15 to 29 hours increased from 
45.5 percent in 1970 to 51.0 percent in 1980 and 52.0 percent in 
1984. The proportion working 30 to 34 hours decreased from 33.6 
percent to 29.5 percent over the same time period (see Table 9). 

Among women working part time, increases in the propor- 
tions working 15 to 29 hours were registered in every industry 
affected by new technology— manufacturing, transportation, and 
public utilities; finance, insurance, and real estate; business and 
repair services; other professional services; and public administra- 
tion. Simultaneously, the proportion of women working 30 to 34 
hours declined in every affected industry (Table 9). A few of these 
industries registered declines in the proportion of women working 
1 to 14 hours as well. Manufacturing, transportation, and public 
utilities; finance, insurance, and real estate; and public adminis- 
tration showed increases in this category between 1970 and 1980. 
However, the proportion working fewer than 15 hours in finance, 
insurance, and real estate and in public administration has de- 
clined since 1980. Most of the decline in very short hours (1 to 14 
hours) occurred in retail trade and services. 

Thus, while the proportion of part-time jobs in many indus- 
tries has declined since 1970 when the conventional definition of 
part-time work — less than 34 hours a week — is employed, a differ- 
ent picture emerges when jobs employing women 15 to 29 hours a 
week are considered. This is where the continued growth of short- 
hour work is evident, particularly in industries affected by office 
automation. It seems likely that jobs in which the usual work week 
is 30 to 34 hours either are full-time jobs or are considered quite 
close to full-time work both by the women who hold them and 
the companies that employ them. Hence, the shift in part-time 
work to jobs in which the work week is 15 to 29 hours probably 
represents an increase in jobs without the protections and benefits 
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TABLE 9 Percentage Distribution of Part-Time Women Workers Across Hours per Week Worked for Major Industry 
Groups in X970, 1980, and 1984 





Hours 


per week: 


1970 




Hours 


per week: 


1980 




Hours 


per week: 1984 


Industry 


1-14 


15-29 


30-34 


1-35- 


1-14 


15-29 


30-34 


. »-a 
1-35- 


1- 


L4 


15-29 


30-34 


1-35— 


All industries 


21.0 


45.5 


33.6 


100.0 


19.3 


51.0 


29.6 


100.0 


18 


5 


52.0 


29.5 


100.0 


Mining 


14.2 


28.6 


57.1 


100.0 


16.7 


50.0 


33.3 


100.0 


9 


5 


52.3 


38.0 


100.0 


Construction 


29.8 


43.3 


26.9 


100.0 


23.2 


Add 
45.6 


31.2 


100.0 


23 


6 


50.7 


25.7 


100.0 


Manufacturing 


10.1 


36.2 


53.7 


100.0 


11.2 


42.0 


46.8 


100.0 


12 


8 


42.6 


44.6 


100.0 


Transportation and 




























public utilities 


14.7 


46.3 


38.9 


100.0 


15.5 


52,7 


31.8 


100.0 


18 


6 


46.9 


34.5 


1 net rt 


Trade 


24.3 


52.0 


23.7 


100.0 


20.6 


56.7 


22.7 


100.0 


17 


9 


58.1 


23.9 


100.0 


Retail 


24.6 


52.8 


22.6 


100.0 


20.8 


57.1 


22.1 


1 nn n 
lUU.U 


17 


9 


58.4 


23.7 


100.0 


Finance, insurance, 




























and real estate 


14.2 


43.1 


42.7 


100.0 


14.8 


50.1 


35.1 


100.0 


13 


9 


49.5 


36.6 


100.0 


Service 


24.9 


46.2 


28.9 


100.0 


21.6 


50.1 


28.2 


100.0 


21 


.0 


50.7 


28 3 


100.0 


business and 




























repair 


24.0 


43.3 


32.7 


100.0 


20.6 


53.5 


25.9 


100.0 


21 


.4 


51.5 


27.1 


100.0 


Persona] 


21.7 


50.2 


28.1 


100.0 


20.2 


50.2 


29.6 


100.0 


18 


.9 


51.4 


29.7 


100.0 


Other professional 


27.1 


44.7 


28.2 


100.0 


22,1 


52.3 


25.6 


100.0 


22 


.6 


50.5 


26.9 


100.0 


Public administration 


14.7 


34.7 


50.6 


100.0 


16.7 


39.5 


43.7 


100.0 


12 


.4 


40.8 


46.8 


100.0 



NOTE. Percentages are bnsed on data for wage and salary workers excluaing agricultural and private household workers 
-Numbers may not add to 100.0 due to rounding. 



SOURCE: Derived from Bureau of Labor Statistics xmpublished monthly data; annual averages 
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associated with full-time work and a worsening of employment 
opportunities for women. 



MULTIPLE JOBHOLDING 

During the 1970s both the number and the proportion of 
women holding more than one job increased substantially. For 
women without a husband present, the increase was even more 
dramatic. By May 1980, the most recent year for which data 
are available, 1.5 million women were multiple jobholders (Taylor 
and Sekscenski, 1981). Thus, 3.8 percent of employed women were 
moonlighting in 1980 compared with 2.0 percent early in the 1960s 
and 2.2 percent in 1970 (see Table 10). Dual jobholding was lower 
for niarried women, with 3.4 percent of employed married women 
holding more than one job, and higher for women who had sole or 
principle responsibility for their own support. Among employed 
never-married single women, 3.9 percent held more than one job 
in 1980, while among those who were separated, divorced, or 
widowed, 4.6 percent were dual jobholders (Taylor and Sekscenski, 
1981). The proportion of multiple jobholders who are women 
more than doubled over the 1970s, from 16 percent in 1970 to 33 
percent in 1980. These changes have been reported as "consistent 
with the increased proportion of women in the total work force** 
(Women's Bureau, U.S. Department of Labor, 1983:38). In fact, 
the number of women in the labor force increased 44 percent 
between March 1970 and March 1980 (Women's Bureau, U.S. 
Department of Labor, 1983:Table 1-8), while the number of women 
who are multiple jobholders increased 144 percent during those 
years (see Table 10). Thus, multiple jobholding has become an 
increasingly important phenomenon among women. 

The growth in multiple jobholding occurred mainly among 
white women. The proportion of black women holding more than 
one job was 2.2 percent in 1969, 2.0 percent in 1979, and 2.6 
percent in 1980 (Sekscenski, 1980; Taylor and Sekscenski, 1981). 
But black women were more likely than white to report that 
economic reasons— meeting regular expenses or paying off debts- 
were their main motivation for moonlighting. Nearly three-fifths 
of black women, but only two-fifths of white women, gave this as 
their main reason for working two jobs. Overall, about 42 percent 
of women hold multiple jobs for economic reasons compared with 
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TABLE 10 Multiple Jobholding Rates for All Workers, Men, and Women, Selected 
Years, May 1970 to May 1980 







All 


Female 


Women as 










Total 


Multiple 


Multiple 


Percent of 


Multiple 






Employed 


Jobholders 


Jobholders 


All Multiple 


Jobholding Rate 


Year 


(thousands) 


(thousands) (thousands) Jobholders 


All 


Men 


Women 


1970 


78,358 


4,048 


636 


16 


5.2 


7.0 


2.2 


1974 


85,786 


3,889 


867 


22 


4.5 


5.8 


2.6 


1976 


87,278 


3,948 


911 


23 


4.5 


5.8 


2.6 


1977 


90,482 


4,558 


1,241 


27 


5.0 


6.2 


3.4 


1978 


93,904 


4,493 


1,281 


29 


4.8 


5.8 


3.3 


1979 


96,327 


4,724 


1,407 


30 


4.9 


5.9 


3.5 


1980 


96,809 


4.759 


1,549 


33 


4.9 


5.8 


3.8 



SOURCES: Brown (1978), Rosenfeld (1979), Sekscenski (1980), and Taylor and 
Sekscenski (1981). 



35 percent of the men (Sekscenski, 1980; Taylor and Sekscenski, 
1981). 

The increase in multiple jobholding appears to be related to 
the increase in the number of women who have primary economic 
responsibility for themselves and/or their families and to the dif- 
ficulty of meeting this responsibility while working at a part-time 
job. Part-time workers in 1981 averaged 19.0 hours per week, 46 
percent of the hours worked by full-time workers. Their earnings, 
however, averaged only 28 percent of those of full-time workers. 
Among part-time clerical workers, most of whom are women, the 
average work week was 50 percent of full-time hours, while earn- 
ings were 38 percent of full-time earnings (Mellon smd Stamos, 
1982:Table 5). These figures have remained virtually unchanged 
during the last few years. Women working part-time in the third 
quarter of 1984 still earned 38 percent of what women who worked 
full time earned {Employment and Earnings 32(1), 1985:Tables 
A-73 and A-74). Almost half of all women who were multiple job- 
holders held two part-time jobs. In contrast, less than one-fifth of 
men who held more than one job had two part-time jobs. About 82 
percent of the men who were multiple jobholders had at least one 
full-time job, compared with 54 percent of the women (Sekscenski, 
1980; Taylor and Sekscenski, 1981). 

The relationship of multiple jobholding to technology is tenu- 
ous at best. Some companies, particularly in manufacturing, have 
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added non-day shifts of part-time and full-time workers in order 
to recover the costs of sophisticated new equipment more rapidly, 
both because the equipment is more costly, and because it is ex- 
pected to become obsolete more quickly (ILO Symposium, 1978). 
This has probably had the effect of increasing women's opportu- 
nities for multiple jobholding somewhat. One study found that 
one-fifth or more of women in operative occupations worked non- 
day shifts. However, the study also found that most occupations 
in which women work non-day shifts are unrelated to the use of 
new kinds of equipment. These include nurses and other health 
workers; cashiers; and women working in cleaning, food, personal, 
and protective services (Presser, 1984:Table 4). 

AT-HOME WORK 

While cottage industry and at-home work for women has a 
long history in the United States, telecommuting or electronic 
at-home work is a very recent innovation.^ As recently as 1981, 
only 11 companies that employed workers at home on terminals or 
word processors could be identified (Pratt, 1984). Partly because 
it is so new, it affects the smallest number of workers of any of the 
alternative work styles in which women can be found. Its potential, 
however, is quite large. Elisabeth Allison of Data Resources, Inc., 
estimates that there are currently 15 million jobs that could be 
done at home; Jack Nilles of the University of Southern California 
predicts that within a decade 5 million white-collar workers could 
be working mainly at home [BusinessWeek, 1982). 

The growth of telecommuting— defined by Nilles as "a total or 
partial substitution of the daily commute by communication via 
a computer terminal" (Pratt, 1984:1-2)— has been rapid, but the 
number of people involved is still small. BusinessWeek (1982) es- 
timates that there were 35 home worker programs for white-collar 
workers in 1982, involving perhaps 600 workers. Larger estimates 
put the number of workers employed as telecommuters at 10,000, 
though Nilles reports that no more than 1,000 of these were full- 
time telecommuters (Kingston, 1983). The most recent estimate 
is that there are about 250 companies with approximately 10,000 



This section is based in part on the pr.per, "A Sociological Review 
of Telecommuting,** by Maureen Martella, a graduate student at Temple 
University. 
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employees working at home using computer technologies. Between 
20 and 30 of them — including New York Telephone, American Ex- 
press, Walgreens, and McDonalds — aie planning to expand their 
programs (Chin, 1984). 

distinctions between clerical and 
Professional At- Home Work 

While telecommuting is a recent phenomenon, and still not 
Isurge, it has some very noticeable characteristics. It is already 
quite clear that there are important differences between clerical 
and professional electronic home work. Companies are adopt- 
ing telecommuter programs for professional employees to meet 
shortages of skilled personnel, such as computer programmers and 
analysts, or to attract or retain skilled workers whose family or 
personal situation places constraints on the amount of time they 
can spend in an office. The IVavelers Insurance Company, for 
example, has an experimental home work project that enables 
highly skilled data-processing employees to do most of their work 
at home, spending between half a day and two days a week at 
the office. According to an executive at IVavelers, "The exper- 
iment is designed to help employees who have unique computer 
skills meet family and other responsibilities. It serves TVavelers' 
business requirements by helping us keep top performers on the 
job who might otherwise drop out of our workforce temporarily, 
or even leave permanently" (Mortenson, 1983:112). Time frames 
for completing work and supervision of professional telecommuters 
are often based on "mutual trust and respect" (Olson, 1983a:185). 

The situation for clerical workers is much different. They 
are more likely to be paid piece rates, less likely to receive fringe 
benefits, and are sometimes required to pay rent for the equipment 
they need to do the work. Thus, the Blue Cross Cottage Keying 
Program in Washington, D.C., pays its home workers 16 cents per 
completed insurance claim. The women receive no benefits and 
must deduct their own taxes, and in addition they are required 
to pay $95 every 2 weeks to rent the terminals they use (Chin, 
1984; BusinessWeek^ 1982). Supervision of off-site clerical workers 
is viewed oa a problem by management. Companies deal with 
this problem by giving clerical telecommuters discrete tasks that 
have definite beginning and ending points and that can easily be 
measured and by paying piece rates. The 46 home office workers 
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interviewed by Pratt (1984) were critical of the poor organization 
of their work by the companies employing them, which they felt 
reduced their earnings. 

Claims examiner is a skilled clerical position that Califor- 
nia Western States Life Insurance Company now fills with home 
workers hired as independent contractors. The company provides 
computer terminals linked by telephone lines to the company's 
data-processing center to the claims examiners. The claims ex- 
aminers are independent contractors who are paid on a piece-rate 
basis. They rent terminals from the company for $50 per month 
and furnish their own supplies and equipment. The company is 
able to spot check the work of its at-home examiners as claims 
payments are entered into the data system. "The task of auditing 
and managing the at-home examiners is simplified by having all 
their work instantly accessible in the home office via the com- 
puter system. The average at-home claims examiner represents 
more than $1,000 in reduced costs to the company each month** 
(Mortenson, 1983:114). 

Clerical home work is attractive to firms because of its poten- 
tial for reducing labor costs. The strategies adopted are a cause 
for concern to organizations such as 9 to 5, the National Asso- 
ciation of Working Women, which opposes electronic home work 
because it shifts overhead costs, including machinery rental, to 
employees; it reduces hourly wages by switching to piece rates; it 
shifts costs of health and life insurance and social security and re- 
tirement income to individual workers; and it provides employers 
with workers whom they can easily release (Gregory, 1983). Pro- 
ductivity is also an issue. Home workers, professional as well as 
clerical, have reported working during, outside of, and in addition 
to normal business hours and have complained about the pressures 
on them to work overly long hours (Kingston, 1983; Pratt, 1984). 
And 9 to 5 is concerned that employers are "experimenting with 
productivity measures ... to develop benchmarks as leverage to 
increase pressures and intensify control over the main office work 
force" (Gregory, 1983). 

Though there are little data available on the productivity 
effects of teleworking, corporate experiments with electronic home 
work indicate that it results in productivity increases among both 
clerical and managerial teleworkers (Kraut, 1985). In reviewing 
the evidence from these pilot projects, one researcher tentatively 
concluded that "the productivity gains associated with telework 
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are probably the result of highly motivated, volunteer workers 
putting in more time on their jobs when they were working at 
home than when they were working in a conventional office. The 
gsiins may not be sustained with more general use of teleworking by 
less-motivated workers who have no choice but to work at home" 
(Kraut, 1985:6). 

ADVANTAGES OF TELEWORKING 

The major advantages of electronic home work to employers 
have already been discussed. In the case of managerial and pro- 
fessional employees, firms turn to home work in order to retain 
or attract qualified workers with skills that are in short supply — 
computer programmers and other skilled data-processing employ- 
ees, for example. Firms undertake clerical home work to reduce 
labor costs. This is often accomplished by setting piece-work rates 
so that the employee receives no compensation for time spent set- 
tmg up work, collecting work, delivering work, discussing work 
with supervisors, or for difficulties encountered and time lost in 
completing it satisf£u:torily. The limited data available suggest 
that while professional home workers are usually permanent, full- 
time employees receiving full salaries and benefits, clerical home 
workers are rarely in this position. Instead they are usually part- 
time employees earning hourly wages or piece rates with reduced 
fringe benefits or no benefits at all (Olson, 1983b). The costs 
shifted from companies to workers as a result of the reduction in 
fringe benefits, especially health insurance, can be substantial. In 
addition, as in the case of tempor^iry workers, firms have substan- 
tial flexibility in scheduling home workers to meet high demand 
and not using them in off-peak periods, without incurring the costs 
associated with layoffs and unemployment compensation. 

In addition, some firms have achieved cost savings by shifting 
overhead costs and equipment rental to home workers. Workers 
may be required to lease terminals or maintain their own comput- 
ers, provide office furniture, install dedicated telephone lines, and 
pay for higher telephone, heating, cooling, and electricity bills. 
Finally, as another advantage to companies, if the home work 
involves the use of a company's mainframe, it can be scheduled 
during times of low computer utilization. The company realizes 
savings both from more intense use of computer resources and 
from a decreased need to expand computer capacity. 
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The advantages sought by workers who take jobs as electronic 
home workers include the opportunity to control their own time 
and a r-iduction in child care costs. Control over the scheduling of 
work is an important benefit to some women who are balancing 
home responsibilities with paid employment. In practice this ben- 
efit accrues rr*ainly to professional employees, since professional 
work is less c'osely supervised and allows for more freedom in 
scheduling paiticular tasks. For some who cannot find affordable 
quality day care, teleworking may provide the only opportunity to 
work at all. Another benefit is that home workers save commuting 
time and expenses as well as outi - /s for clothing, dry cleaning, and 
restaurant meals. These savings, however, need to be compared 
with the costs that companies have shifted to employees working 
at home in assessing the benefit to home workers. Finally, tele- 
working increzLses employment opportunities for those who cannot 
easily work away from home on a daily basis— the handicapped, 
the elderly, and, to some extent, mothers of young children. 

THE FUTURE OF HOME WORK 

Despite its attractiveness to employers, explosive growth in 
the number of home workers does not seem likely. Substantial 
institutional and managerial commitment is required to establish a 
home work program. Employers express strong reservations about 
the ability to maintain standards and adequately supervise workers 
(Cole, 1981; Sample, 1981). Professional employees are afraid that 
working at home will limit their career mobility since visibility 
remains essential for proim 0' {Chin, 1984; Olson, 1983). Of 
Pratt's respondents, no ov . ^ugiii nilcccmrnuoing was benefici?*! 
to his or her career. Vfomeu • • or^^al^i that working at home was 
detrimental to their ceireers, l» they viewed it as an alternative 
to dropping out completely (Pratt, 1984). Low wages and lack of 
job security are critical issues for clerical telecommuters. Finally, 
federal, state, and local laws and restrictions currently regulating 
home work are slowing the adoption of telecommuting. These 
constir'uts may be weakened if pilot programs prove successful. 

Still, given the apparent cost advantages to firms of electronic 
home work, these reasons do not seem sufficient to explain why 
teleworking is not more widespread. A perceptive analysis of the 
lack of substitution of home work for office work is given by Kraut 
(1985). He argues that the current office structure is highly stable 
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and provides a resistant barrier to the spread of telework because 
"conventional, 9-to-5 office arrangements support a large number 
of activities critical to the functioning of any work organization. 
Radical changes in the conventional office have the potential to 
disrupt these other activities" (Kraut, 1985:14). Among the ac- 
tivities that Kraut identifies are socialization of new workers to 
the workpl£w:e, transmission of job skills, informal communication 
and information flows, communication of organizational norms 
and information collaboration among individuals, structuring of 
workers' time, and the spatial and temporal segregation of de- 
mands of work and family life. In addition, as Kraut observes, 
employers have ways other than home work of utilizing computer 
and conmiunications technologies to reduce costs. These include 
the relocation of h ack-office work to suburbcin or foreign locations 
where cheaper labor is more abundant, as well as the reduction 
of both production and information workers through productivity 
increase. 

In light of the advantages to organizing clerical and profes- 
sional work in a more conventional office setting, the potential 
cost savings associated with teleworking suggests that a steady 
but not explosive expansion in the still-small trend toward home 
work is likely to continue. Work at home as an adjunct to work 
in a conventional office location may increase and may even be 
encouraged by employers. A 1982 AT&T study found that 30 
percent of those employed outside the home brought work home 
with them (cited in Kraut, 1985). Most of the work done at home 
did not require sophisticated equipment but was done with tele- 
phone, paper, pencil, and calculators. This may change as more 
households own personal computers and other new technology. 
The result would be an increase in telework at home as workers 
with conventional jobs used telecommunications to complete some 
tasks at home, rather than a rapid increase in electronic home 
work and the clerical cottage industry. 



Management's interest in implementing alternative work 
schedules and using temporary workers, part-time workers, and 
home workers — especially in clerical occupations — appears to be 
more closely related to management's desire to reduce labor costs 
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than to the requirements of office automation technologies. Com- 
puter and communications technologies do not require that clerical 
office work be fragmented and the separate stages of the produc- 
tion process be physically dispersed while decision making and the 
work process continue to be controlled from corporate headquar- 
ters. On the contrary, the evidence suggests that the technology 
is most productive when it is combined with skilled workers who 
have a knowledge of the overall production process and when it is 
used to integrate tasks and decentralize decision making (Albin, 
1984; Appelbaum, 1984; and Hirschhorn, 1984). Initial training 
costs are higher when the technology is implemented in this man- 
ner, but the potential for productivity gains over the long term 
are substantially increased (Albin, 1984; Hirschhorn, 1984). 

Concern with reducing labor costs and, in some cases, with 
realizing savings from office automation immediately rather than 
over a longer time horizon appears to have led some firms to imple- 
ment alternative work schedules. These schedules function mainly 
to incre2«e the flexibility of employers in varying hours to meet 
periods of high demand and, in some instances, to eliminate fringe 
benefits to employees. Full-time employees in most medium- and 
large-size firms have won substantial benefits, including paid holi- 
days, vacations, health insurance, life insurance, and pensions (see 
Table 11). Office automation technology hsis enabled some Hrms 
to rearrange work schedules on some jobs so that hours of work 
fall below full time and the job no longer carries some or all of 
the benefits. The savings to companies of shifting health insur- 
ance and other costs to employees are substantial. Concern with 
quantifiable improvements in productivity sometimes leads to the 
fragmentation of tasks and to the 2issembly-line pacing of work, 
factors which also contribute to the use of part-time or tempo- 
rary workers because jobs have become subdivided. Productivity 
concerns may, for example, lead to an increeise in remote working — 
clerical employees located in satellite processing centers or in their 
own homes doing repetitive and easily measured tasks — linked to 
the firm's central offices via communications lines and with the 
computer performing the task of electronically reintegrating the 
work process and producing a finished product. 

At the same time, a substantial minority of women workers 
have expressed a preference for fiexibi? work schedules in order 
to meet both work and home responsibilities. Flexible full-time 
schedules are not widely available, and these women have opted 
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TABLE 11 Percent of Full-Time Employees by Participation in Employee 
Benefit Programs, Medium and Large Firms, 1983 



Employee Benefit AM 
Program Employees 



Professional Technical 

and Adminis- and 

tr-tive Clerical Production 

ICmployees Employees Employees 



Paid: 



Holidays 


99 


99 


100 


98 


Vacations 


100 


100 


100 


99 


Personal leave 


25 


31 


35 


17 


Lunch period 


11 


4 


5 


17 


Rest time 


74 


58 


76 


80 


Sick leave 


67 


92 


91 


42 


Sickness and 










accident insurance 


49 


29 


34 


67 


Long-term disability 










insurance 


45 


66 


58 


28 


Health insurance for 










employee 


96 


98 


95 


96 


Health insurance for 










dependents 


93 


95 


91 


92 


Life insurance 


96 


97 


95 


95 


Retirement pension 


82 


66 


84 


79 



NOTE: Participation is defined as coverage <or time off, insurance, or 
pension plan. Benefits for which the employee must p~y the full premium are 
excluded. Only current employees are counted as participants. 

SOURCE: Bureau of Labor Statistics (1984c). 



for part-time, temporary, or home work arrangements rather than 
leave the labor force entirely. But the negative effects of these 
arrangements on career mobility and/or earnings growth are a 
concern even to those who choose these options (Pratt, 1984). 

There is no evidence of an increased desire for such alternative 
work styles by women. At-home work, while a discernible trend, 
involves only a tiny fraction of workers. Temporary work is in- 
creasing rapidly at present, but it is not certain that this increase 
reflects the preferences of women, especially when the initiative 
comes directly from the employer as in the case of the new federal 
regulations on temporary work. The increase in temporary help 
services does appear to represent an effort by women, particularly 
those who are skilled workers, to achieve flexibility in scheduling 
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work (Gannon, 1984). It should be noted, however, that the in- 
creases in home work and temporary help services since 1982 have 
been more than offset by the decline in voluntary part-time work 
between May 1982 and March 1985 (see Table 4). Ti. suggests 
caution in attributing the trends in home work and temporary 
work to the desires of women. 

Alternative work schedules are, however, desired by many 
employers who see increased flexibility in scheduling workers as 
an important way to keep labor costs down. Companies that 
anticipate cyclical slowdowns in business or expect automation to 
reduce em'Moyment needs are staffing at less than full strength 
even du/in^' periods of economic recovery and expansion. Human 
resource strategies include the use of temporary workers, part- 
time workers, and home workers to supplement a smaller staff 
of permanent full-time employees when employment needs are 
high in order to avoid layoffs later. The cost savings to firms are 
substantial and include eeise in scheduling work and in cutting back 
employment, ^s well eis savings on fringe benefits and pensions. 
Often, there are savings from paying part-time workers lower wages 
or home workers on a piece-rate basis eis well. 

The reduction of labor costs has been the main driving force 
behind the development of these work schedules. Nevertheless, 
office automation technologies have played an important role in 
encouraging and facilitating their use and women workers have 
been very much affected by the changes. However, it should be 
noted that both the analysis of the reEisons for alternative work 
schedules and the growing use of temporary workers in non-office 
sectors of the economy, such as hospitals and light industry, suggest 
that men as well as women are finding it more difficult to obtain 
the benefits of permanent, full-time jobs. The combined growth of 
involuntary part-time work and temporary employment for both 
men and women, while small in relation to the total labor force, 
is nevertheless significant. Concern centers on the fact that these 
trends may signal a restructuring of employment opportunities 
and the extension of sub-par working conditions to sectors of the 
economy where full-time work and benefits have usually prevailed. 
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Part IV 
Policy Perspectives 



Employer Policies to Enhance 
the Application of Office System 
Technology to Clerical Work 



alanf. westin 



SCOPE AND FOCUS 



In this paper, i drav/ on a recently completed study ^ of office 
automation (OA) experiences at 110 business, governmept. and 



Financial support for the study was provided, in part, by IBM, Hewlett- 
Paclard, NCR, OCLI, Control Dat* Business Advisors, Haworth, Kelly 
Services, and Northern Telecom. The research design, field work, and project 
reports were the responsibility of the Educational Fund, and the sponsors are 
not responsible for any of our judgments or positions. My senior colleagues 
on the project were Michael A. Baker, Herther A. Schweder, and Sheila 
Lehman. The first product of the study. The Changing Workplace: A Guide 
to Managing the People, Organizational, and Regulatory A»pecU of Office Technology 
(Westin et al., 1985), was published by Knowledge Industries, 701 West- 
chester Avenue, White Plains, NY 10604, in April 1985. A second book. The 
Office Automation Controversy^ will be published In 1987. 

^ Between April 1982 and June 1984, the Educational Fund for Individual 
Rights conducted a study of ''The Workplace Impact of Using VDTs in 
the Office.** The centerpiece of the research was a program of on-site 
visits to 110 organizations implementing office system technology. About 
60 percent of these were business firms, in the insurance, manufacturing, 
financial services, media, transportation, retail, ut^ity, distribution, energy, 
and consumer-services industries. About 40 percent were federal, state, 
and local government agencies and nonprofit organizations, such as private 
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nonprofit organizations to explore four issues of concern: (1) how 
organizations are going about implementation of new office sys- 
tem technologies; (2) how women workers have been responding 
to these implementation policies, under both favorp,ble and unfa- 
vorable circumstances; (3) what policies of "leading edge" organi- 
zations hold promise for long-term productivity and job enhance- 
ment; and (4) whether favorable adaptations by both workers and 
managers will likely occur on their own, or rather be enhanced by 
intervention. 

The discussion concentrates on women clerical workers, since 
clerical work is the area toward which most office system applica- 
tions have been directed in the past decade. In this kind of work, 
video display terminals (VDTs) are used most intensively, and for 
the longest period per day. Women make up over 90 percent of 
the clerical work force in the offices where the new technologies 
are being implemented. 

One conclusion from the larger study is that there is con- 
siderable variation at this point in the policies and procedures 
that employer organizations are using in implementing office sys- 
tems technology. We do not share the view that the technology 
somehow dictates one dominant implementation strategy, or that 
women clerical workers are encountering one set of "OA (office 
automation) impacts" wherever VDTs are being installed. In this 
paper, the focus is on the quality of work life and equality aspects 
of applying office systems technology to clerical work where female 
employees predominate. We did not study the employment-level 
impacts of office automation, nor the effects on job security or 
insecurity. 

The 110 organizations that were visited on-site for the larger 
study were not a representative sample of corporations, govern- 
ment agencies, or nonprofits. They were chosen primarily on the 



universities, hospltair and civic groups. At these sites, we conducted open- 
ended Interviews with over 1,100 end users of VDTs, primarily at the 
clerical, secretarial, and proresslonal levels, and with over 650 managers 
and executives. In addition, the project made visits to 15 large vendors 
of office systems and support equipment; Interviewed officials at 40 U.S. 
labor unions concerned with VDT and OA Issues; did a pilot survey and 
had follow-up meetings with Information-system directors In 55 business 
and government organizations; and Interviewed representatives of women's, 
religious, minority, Industry, and user groups concerned with the Impact of 
office technology. We also conducted Interviews with 75 employees using 
VDTs In organizations to which we did not make site visits. 



ALANF. WESTIN 



315 



basis of their reputations as "advanced** and '^active" users of office 
systems technology. Many were selected because of a reputation 
for having "good human resources policies," though this was not a 
prerequisite for selection. These reputational characteristics were 
drawn from nominations by vendors, articles in the computer and 
business press, articles in the personnel and labor relations media, 
and suggestions from interest groups, OA experts, and academi- 
cians. About 10 percent of the sites were union-represented, about 
evenly divided between private and government employers. 

In the course of our site visits, we spoke with approximately 
900 women that use VDTs at their jobs. About 15 percent of these 
women were professional, technical, or managerial employees, and 
about 85 percent were clerical workers. 

Four main types of clerical work were examined: word process- 
ing in both centralized and distributed settings; customer-service 
work via terminal and telephone; intensive data-entry work; and 
general secretarial functions. Most of the conversations were con- 
ducted with individual employees, but about 20 percent took place 
in small focus groups. 

We used a topic checklist for these interviews, made up of 
neutrally worded questions designed to minimize prompting or 
forcing of issues.^ Our questions asked how long the employee 
had been using a VDT; whether she had done this job previously 
without a VDT; what kind of training for the machine she had 
received; what personal involvement, if any, she had had in the 
process of using office system technology at her job; how the VDT 
was affecting "her job" and "her work"; whether she had read or 
heard anything about "VDT issues"; how management supervised 
her performance; what problems, if any, she had encountered using 
the VDT and whether she had raised these with management; how 



We guaranteed employees complete anonymity for their comments, and 
our interviews were done without supervisors or managers present. As a re- 
sult, w<s believe these women clericals were open and candid in their discussion 
of how tu?y saw VDT uses affecting them, and their responses provided us 
with valuable reports on the reactions and problems of clerical workers doing 
intensive VDT work. However, since we did not conduct a representative- 
sample survey, or use a standardized questionnaire, our interviews do not 
provide the basts for making statistical statements about national trends, 
particular industries, or specific occupational groups. Therefore, we feel 
most comfortable reporting what we found for these 110 organizations, using 
broad terminology. Our conclusions must therefore be viewed as exploratory 
rather than representative. 



316 APPLICATION OF OFFICE SYSTEM TECHNOLOGY 



she saw her future at this organization or elsewhere being afFc^ied 
by her VDT skill; and similar broad mquiries. 

In addition, I draw in this paper on two other interview 
sources. In the course of the larger study, we conducted in-depth 
interviews averaging about 1.5 hours eadi with 12 white, black, 
and Hispanic clerical workers in one large metropolitan area, and 
these have been used for our analysis of women clerical worker 
life situations, career aspirations, and orientations on "women's 
issues.** We also obtained the transcripts of 10 excellent in-depth 
interviews with women clericals conducted in 1983 as part of a 
larger University of Connecticut Labor History project (Asher, 
1983). Both sets of interviews probed personal history, education, 
pre- VDT work experiences, career goals, social and family situ- 
ations, treatment as women on the job, and other key elements 
shaping the reaction of these women to the use of VDTs. 

OFFICE AUTOMATION AND WOMEN'S 
ISSUES— EVIDENCE FROM CASE STUDIES 

The following are trends among organizations in our field 
study that relate most directly to the impact of office systems 
technology trends on women clerical workers (for the detailed data 
and full-scale discussions of these trends, see our study report, 
Westm et al., 1985). 

Varied Application Among the organizations visited, we did 
not find the kind of unitary, deterministic application of office 
systems technology that some social analysts or group spokesmen 
have asserted to be taking place. Rather, we found significant 
variations in the design and implementation of VDT clerical work 
from industry to industry, among individual firms within indus- 
tries, from division to division, among different local work units, 
and even among specific types of jobs. In addition, there were 
often significant variations in how supervisors and unit managers 
were applymg top management "OA policies" to clerical work- 
ers. Such diversities affected both the experiences and attitudes 
of women clerical workers toward the institution of VDTs at their 
workplcices. 

I.nportance of Overall Human Resource Policy The overall hu- 
man resources or personnel philosophy of managements at the 
organizations we visited was the strongest single variable in how 
the quality of work life aspects and the women's equality issues of 
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OA were being perceived and addressed, both in general and as far 
as clerical work was concerned. We found firms with nearly iden- 
tical types of clerical operations, work force characteristics, lines 
of business or plover nment activity, and economic circumstances 
whose policies toward the two issues of concern in this paper were 
dramatically different and were perceived as such by women cleri- 
cal workers we interviewed. (See the profiles of ^'Great Northern" 
and "National Services" later in this paper for specific illustrations 
of this contrast.) 

Significant Differences Among Women Attitudes toward VDT 
work among women clericals interviewed differed as a result of 
important individu?! and group characteristics, such as education, 
social class, race and ethnic status, age and life situation, economic 
needs, attitude toward ^'women's issues," experiences with sex 
discrimination, etc. (This will also be discussed in greater detail 
later.) 

Pos 'live Perceptions of Office Automation Confirming the re- 
sults of various national office worker surveys conducted in the 
past 3 to 4 years, a large majority of the clerical women we inter- 
viewed (in the 80 to 90 percent range) expressed positive comments 
about having VDTs to use in their jobs. Specifically, they reported 
important quantitative and qualitative improvements in their job 
performance as a result of the new office systems, and they were 
glad to have VDT skills which they believed would make them 
more "marketable" for jobs both within and outside the firms for 
which they were working Purthermox-e, even those women cleri- 
cals who did not like the content of their jobs very much, or who 
were upset at the manner in which the new technology was intro- 
duced at their workplace, did not attribute the problems to "the 
machine" as such, but rather to the way that their management 
was structuring jobs or work settings around the new technology. 

Problems of Office Technology Implementation Despite their 
initial positive attitude toward the technology, a majority of cler- 
ical women we interviewed reported a combination of significant 
VDT problems that they wanted their managements to address. 
(This also parallels the findings of national surveys of VDT use 
in offices.) Some of these were general problems growing out of 
how well or poorly VDT technology was applied (ergonomics, 
job design, computer-based monitoring), while other problems 
these clericals reported are issues specific to women workers (such 
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as pregnancy concerns from VDT use, pay equity for "women's 
work," etc.). 

Job Reorganization Wom«m clericals in each of the job sec- 
tors we examined — data entry, customer service, word processing, 
and secretarial — ^were experiencing a significant reshaping of the 
content of their jobs compared with the way these jobs had been 
structured in recent decsuies. However, contrary to some commen- 
taries, we did not find this to be unidirectional in the organizations 
we studied. Some clerical jobs were increasing in variety, scope, 
and satisfaction and were perceived so by employees. For exam- 
ple, new capacities to search data bases and to perform complete 
on-line trans£u:tions for customers in banking, utilities, or news- 
papers were making customer-service work more interesting for 
these workers. Similarly, graphics capabilities in word processing 
were enhancing effectiveness and satisfaction in many secretarial 
operations. We found other clericals had moved ihto interesting 
para-professional jobs, in which they were managing information 
collection and distribution for work teams in their organizations. 
However, some clericals, such as claims adjusters in insurance firms 
and back-office workers in financial institutions, were having the 
skilled and interesting elements of their jobs taken over by soft- 
ware, and these employees found themselves functioning largely as 
data-entry workers inputting routine customer information. The 
feelings of women we interviewed were significantly shaped by 
whether managements were providing task variety and interesting 
activities in the new VDT jobs, or whether they were providing re- 
traininc and new job opportunities for clerical employees for whom 
straight data-entry work would be an unsatisfactory job. In terms 
of the physical comfort of women clericals using VDTs, especially 
operators using terminals for data entry, customer service, and 
word-processing jobs for more than 5 hours per day, over three- 
fourths of the organizations we visited during 1982-1984 did not 
have the majority of their clerical-worker stations in "minimally 
correct" ergonomic conditions. We defined this as an adjustable 
chair, an adjustable terminal or work surface, and a nonglare 
work environment (however achieved, with antiglare screen, ad- 
justed workstation illumination, etc.). As a result, a majority of 
women dericals we interviewed complained of recurring physical 
discomforts attributable to such weak ergonomic conditions for 
intensive VDT use. 
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Womtn^s Labor-Force Experience A strong minority of women 
clerical employees — perhaps 25 to 35 percent — expressed concern 
about the fairness of the pay they were receiving for working with 
VDTs in their jobs and about the discriminatory treatment they 
felt they were getting in promotional and career path opportuni- 
ties compared with men at their organizations. These attitudes 
were stronger among women clericals we interviewed who were 
under 30 years of age: they were more inclined to expect man- 
agement to provide such opportunities and were more ready to 
make an issue of this at their workplaces than older women. How- 
ever, "women's consciousness" was also present among some older 
women, especially those who had been employed a long time at 
their organizations euid knew firsthand how men had been system- 
atically preferred over women in key job opportunities. 

Role of Popular Opinion and Activism Feelings about "fair 
treatment" of women in the high-technology office were being 
stimulated among women we interviewed by the growing critical 
discussion of these issues by women's activist 2md mainstrestni 
women's groups, the mass media, unions, and major reli jious bod- 
ies. Though worried about the availability of jobs and ?ho\ii voic- 
ing complaints in a time of job insecurity, especially at nonunion 
sites where there is no protection against arbitrary dismissal, a 
strong minority (about a fourth) of women clericals we inter- 
viewed were convinced that only if they spoke up at the workplace 
would women's concerns about pay equity zmd fair promotional 
treatment be addressed by management. 

Variations at the Job-Type LevelTYie executives and memagers 
we interviewed described attracting and keeping good employees 
for customer service and secretarial work, using VDTs as a major 
organizational need. In contrast, many managers believed that 
data-entry work would be greatly reduced in the next few years 
by a combination of optical scanning and direct custo-.^er input, 
or else would be exported to cheap labor service bureaus abroad. 
Therefore, ensuring job satisfaction for data-entry work seemed to 
be less important to these managements than for customer service 
and secretarial work. Although we visited some sites (about 10 
percent) in which having a high-turnover, low-paid, and 2u:cepting 
work force for customer service and secretarial £w:tivities was the 
staffing approach taken by top management, this was not the 
policy we found being consciously ^^ursued by 90 percent of these 
organizations. At most corporate and nonprofit organizations we 
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visited, considerable attention was being paid to how to balance 
management interests in cost control and head-count reduction 
with organizational needs for a highly motivated and effective 
customer service and secretarial work force. 

Managerial Responses to Women^s Issues In about three- 
quarters of the organizations we visited, managements had not, by 
early 1984, developed direct and responsive strategies for dealing 
with the women's concerns and interests we cited. In some of 
these organizations, staff groups had reconunended new policies 
to improve job quality for women clericals, reduce discriminatory 
effects, or take positive actions to enhance women's opportuni- 
ties, but these staff groups had not yet been able to persuade 
top management to implement the policies. In only a fourth of 
the organizations had top management set clear affirmative action 
goals for VDT clerical work and had line managers actually begun 
putting such policies into effect. 

Phaser in Office Automation Implementation In the first era 
of OA implementation in the United States, which we would date 
from 1978 to 1983, vendors stressed productivity and reduction of 
labor costs and offered few ergonomically designed terminals and 
workstations. This was partly because they saw no user willingness 
to pby for such features. At the same time, purchasers of VDTs 
that we studied saw themselves as struggling to make OA appli- 
cations work and to achieve the promised productivity benefits; 
little serious attention was given by most of these managements to 
ergonomics, employee communication on health and safety issues, 
or employee involvement. The overall social climate supported 
such a focus. Despite the presence of occasional stories raising 
issues of possible adver::e health or other harmful effects of "office 
automation" on emplc interests, overall media treatment in the 
first era was highly 

However, 198S-. s the transition into a second era of 

office system utilizail . the United States. This was marked 
by trends such as vendors responding to criticism and greater user 
consciousness by providing ergonomically sound products and ma- 
jor user-education campaigns; increased internal attention at most 
sites we visited in 1984 to sound VDT policies and practices; major 
media attention to VDT concerns; a very active regulatory and leg- 
islative debate over VDT interventions throughout the country, in 
at least 25 states; growing interest by academics and public inter- 
est groups in office automation trends and impacts; and a growing 
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concentration on special issues facing women clerical workers doing 
intensive VDT jobs. Follow-up calls we made in 1985-1986 to sites 
visited early in the project showed increased attention being paid 
by these managements to issues of ergonomics, training, employee 
communication, and other aspects of using VDTs, compared with 
1982-1984. 

GOOD MANAGEMENT POLICIES AFFECTING 
CLERICAL WORKERS: THE GRAPHIC— 
A REPRESENTATIVE EXAMPLE 

Among the 110 organizations we visited, there were sites at 
which objective work conditions for VDT use and management 
policies toward women's equality issues were both quite positive. 
To illustrate, we selected a medium-sized organization, with sev- 
eral thousand employees, largely because some analysts assume 
that good VDT policies in the interest of the users are only de- 
veloped by very large employers, with large staffs and substantial 
budgets for innovative policy experimentation. While measures 
of "good user" need to be defined and applied by researchers, I 
adopt at this point the subjective perceptions of women clericals 
as the primary basis for terming management policies as "good" 
for "women's interests." 

The Graphic is a nonunion newspaper located in a subur- 
ban area. It is technologically advanced, profitable, and highly 
reg£Lrded for both journalistic and business excellence. Adoption 
of office systems technology has not led to reduced employment 
in this firm over the past decade, but rather major expansion of 
business services (such as selling advertising inserts) that have 
been accomplished through greater productivity and effectiveness 
by the same-sized work force. The Graphic is well regarded locally 
for its employment of women and minorities, and its turnover rate 
is very low, compared to other newspapers regionally. 

We interviewed about 50 managers, editors, reporters, and 
administrative an J clerical employees at The Graphic. Twenty-one 
of these were women clericals doing VDT-based customer-service 
work in the classified advertising and circulation departments, 
selected by us at random from the operators on duty the days 
we visited the site. The six customer-service operators whose 
office autom\cion experiences we will describe are representative of 
female clerical:: working at The Graphic who use a combined VDT 
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and telecommunication system in a 60-per8on customer-service 
department. A new VDT system had been selected and was soon 
to be installed. It has an automated call system that distributes 
waiting calls to the next available operator, and ^ Iso allows more 
detailed customer information to be displayed on the screen and 
updated by the operator. This department is presently housed 
in temporary quarters while a new, ergonomically advanced work 
site is finished. The employea<j have been in this makeshift area, 
with standard office desks and chairs, for about 6 months. 

The VDT system they operate allows the operator to call up 
a customer's account history on the screen, consult it while taking 
orders or bar'lling complaints vrom a customer on the telephone, 
and then complete the transaction by keying in an action and 
updating the customer's file. Work gets extremely heavy at certain 
peak points in the week, and thero are often delays and down 
periods m the present system that have t aused this department to 
fall behind deadlines. 

The women working in this department are mostly in their 
twenties, though there are some older women and a few men 
also in the group. About a quarter of the operators are black or 
Hispanic. The positive experiences of six women clericals follow: 

• Norma, a black woman in her twenties, has worked for 
4 years in this organization. Before that, she worked in a local 
graphics shop. She works 6.5 hours a day, 6 days a week on the 
VDT, and says, "I like it a lot. I like machines, period. It's fun. I'd 
like to program more, which I did at the other job I had in graphics, 
while hera I just put in codes. It would be more interesting if I 
could do more programming and this is something that I want 
to get into. Now we just type a few words in and the computer 
takes over and does all the rest." Norma attends school at night to 
study computer progranuning, an educational program that the 
employer pays for. She hopes to still be working here in the next 
few years, but in a job that involves computer programming: "I'd 
like to be able to do something with programming here, since it 
is a great place to work.'' Norma feels her opportunities here as 
a woman and as a black are very satisfactory, "^much better than 
lots of my friends are finding." 

• Alice, a white woman in her mid-twenties, has worked at 
the VDT since she joined The Graphic 3 years ago. At her pre- 
vious job with a manufacturing company^ she also worked on a 
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VDT, entering orders. Alice comments "I like working on the 
VDT very much. I like to see what I do come up on a screen 
right away. The only real problem we have is when the system 
goes down. Everything comes to a stop. Work backs up." She 
said management understands the problem and doesn't lean on 
employees unfairly, and that is what makes the situation accept- 
able. Although she feels that t^e "pay could be better" at The 
Graphic^ Alice says that the benefits are quite good, which makes 
a considerable difference. However, Alice also feels that customer- 
service representatives must cope with a lot of stress in dealing 
with customers who are sometimes angry and upset. In her last 
job, she didn't have contact with customers, she just input orders, 
She feels that dealing with customers and defusing people's anger 
are skills that ought to draw better pay. If she stays at- this job, 
she will try to raise this issue seriously with management. Her 
goal is to become a district manager. To do that she must take 
courses in sales, and she plans to register for them next y^ar. 
Since she is a parent with a very smalJ child, she must work her 
education and career plans into her family responsibilities, and 
sees her advancement as a gradual process. Because she is "very 
happy" at her job, she says that she doesn't mind this. Alice 
reported no headaches or backaches and no problems with glare, 
She said some experts came in to check radiation levels some time 
ago, and thinks that such radiation checks have been conducted 
twice in the time she has been with the company. She has heard 
things about alleged dangers from VDTs on the news but she's 
not upset ("Oh, there's aJways something that's being discussed 
in the newspapers."). But if it was a real problem, she feels her 
management would know about it and would do the right thing, 
so she isn't worried. 

• Rosa is a Hispanic woman in her mid-thirties who has been 
at The Graphic for 5 years, and went right into VDT work in this 
department. Previously, she worked for 3 years at a local Social 
Security office, where she was trained on the VDT and wheve she 
handled the issuance of checks for disability insurance. Of her 
present job, Rosa says "I love computers. But we could do more 
with the system. I'd like to seo it upgraded so we can get .nore 
information out of it. . . . I'm looking forward to the challenge and 
the interest that the new system (which The Graphic has on order) 
will bring. I pick up easily on technological things and so I have no 
trouble learning and adjusting to a new system." Rosa spends 6 to 
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7 hours a day on the terminal. She says that she hasn't had one day 
when she was bored in her work at The Graphic. "The work b very 
diverse here," she notes. "It challenges you and I love talking to 
people and dealing with the public. I guess I could adjust to doing 
just one function on the VDT all day, because I adapt easily, but 
I like the variety of work that we have here." Rosa also feels that 
The Graphic has excellent working conditions and supervision, 
and enjoys her co-workers. She isn't looking to change her job or 
to upgrade herself because she feels she's happy with what she's 
doing. "If you're happy at the job, and the pay isn't bad and the 
benefits are good, why would you want to change?" Rosa stresses 
that everybody is coping with the temporarily bad VDT working 
conditions now without too much complaint, because they know 
they'll be moving into excellent quarters soon. "We make fun and 
games out of it; we laugh a lot and talk about how bad things are 
but nobody really minds it.'' She's had no backaches, neckaches, 
or headaches, and has no problem with glare. She has 20-20 vision 
without glasses emd has heid no change in her eyes over the 5 years 
that she^s worked on the VDT. "You can always adjust your screen 
with the contrast; I don't have to do it but if I had any problems 
I could certainly take advantage of that." 

• Pat, a young white woman, has been working at The 
Graphic for a few months, and came durectly from high school. 
She said "They threw me on the machine with a list of codes. 
You learn pretty quickly in the first 2 days. Another employee sits 
with you, shows you how to operate the terminal, and answers 
your questions. It worked fine because we're a small group and 
we all help on^ another." Pat says that she does have tiring of 
the eyes and she's bothered by the fact that her head has to go 
up and down constantly. "It's very annoying to look at the paper 
and then look up at the screen," she says, and she hasn't mastered 
that yet. However, she hasn't talked to other people about it and 
has not yet found a way to prop up pages on the machine because 
there's not enough room on the desk. She knows that ^'the new 
quarters that we will go into soon will provide better space on the 
desk to help solve that problem." She mentioned that she has no 
back, neck, or headache problems. However, she indicated that 
each terminal is slightly different, and when you move from one 
terminal to another, you should really do some adjustment. When 
people don't do that adjustment, she said, they begin to feel p 
little extra tired from working on a different machine. Pat works 



ALANF. WESTIN 



325 



7 hoi rs a day on the terminal. Since she^s young and new, she ex- 
pects to stay at that for some time. She likes the job and likes the 
people and is very happy with the position that she has. Someday, 
she says she would like to be a supervisor in this department or 
become a district manager, though she knows she would have to 
go back to school for that. Since she just got out of school and 
was "sick of it,'' she expects it to be "a while" before she will take 
courses to enable herself to apply for a district manager's job. 

• Florence has been at The Graphic for 4 years. She is 
a bl£u:k woman who came to the company straight out of high 
school, and started working on the VDT. She feels that training 
was very easy: "(The machine] is just like a typewriter and a big 
TV set." "I'm not crazy over computers," she comments, "but 
they do make the job more professional." She also says that she 
likes the status thac working on the computer gives her. When 
she tells her friends she works on a terminal and is hooked into a 
computer, they regard her as having an interesting job, especially 
those that are working in low-status service jobs. Florence has no 
comfort problems and no eye strain. The only problem is that if 
she works a straight 2- to 3-hour shift, she sometimes gets finger 
cramps from keyboarding. Florence sees Tht Graphic fis being 
somewhat low in pay but offering good benefits. She mentioned 
that there is an annual performance review in which management 
tells you your strong and weak points, your absence level, your 
relations with other employees and so forth. The managers will 
tell you about your errors and whether your error rate is okay, 
but doesn't compare your volumes and rate of work with those 
of other employees: "I would hate to have something !?ke that on 
a job; that would bring too much pressure." The thing Florence 
hates most is when the computer system goes down. However, she 
feels that management is very understanding when the system is 
down, and the situation is improving greatly. She likes her job and 
she likes keeping busy all the time — "I would be bored out of my 
skull if there wasn't enough work to do." 

• Jennifer ii a supervisor in this department, and has held 
that post for the past 4 years. A white woman in her thirties, 
she joined Tht Graphic 7 years ago, and was trained in-house on 
the VDT as a customer service clerk. "I really like the VDT, and 
now I like helping to set up the new terminal system we're putting 
in." She is thinking about getting further systems education and 
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possibly getting a professional post in The Graphic's EDP depart- 
ment. She participated on a task force that developed the new 
VDT system that The Graphic is installing, and liked that partic- 
ipation very much. Jennifer finds supervising VDT work highly 
challenging. She thinks the pay could be better for operators after 
the first year, and hopes to get an "^upgrade" authorized when the 
new terminal system comes in. She notes that she ''tried installing 
formal rest breaks a while ago, to relieve back and headache prob- 
lems, but the employees don't like that. When we get peak work 
periods they don't take the set breaks, so I told people to get up 
anytime. If they want a full 15-minute break, they just tell me and 
I arrange to have their work covered." Jennifer feels worried about 
radiation and possible eflfects on pregnant women, and thinks the 
management should tell the employees more about this "since 
we're hearing about it all the time. They should give us material 
to read up on, and answer our questions." She also wants to start 
an exercise program, and to have more discussion about physical 
problems and guidance for dealing with them in the training pro- 
gram. She sees herself as a "young professional" in the new field 
of VDT work, and finds the whole area of technology "exciting to 
work in." 



ELEMENTS OF GOOD USER PRACTICE 

Good user practices in oflSce system implementation do not 
come from prmted assembly instructions in boxes housing VDTs, 
nor do they arise through some kind of accidental serendipity. 
They will not occur in exploitive or repressive work environments, 
in the "sweatshop" mold. Good user practices take place only 
when there is an existing structure of management policy and 
practice committed to organizational excellence and a progressive 
human resource philosophy, plus a recognition that a particular 
new activity or problem (in this case, implementing new office 
system technology) requires mobilization of management attention 
and organizational resources. 

In the real world of competitive business pressures or pres- 
sures to reduce budgets in government, this requires recognition 
by top management of positive "bottom line" incentives to address 
VDT issues (increased productivity, reduced turnover) or some se- 
rious concerns about organizational '•exposures" if this is not done 



ERLC 



33j 



ALANF. WESTIN 



327 



(regulatory controls, legal liability, bad labor-managemen^- rela- 
tions, unionization of nonunion work forces, etc.). Sometimes, 
an organization may be in the midst of a changeover in human 
resources policies from a traditionalist/authority-centered philos 
ophy to a more participative quality-of-work-life approach. If this 
is happening — usually because of a change in top management — 
applying the new human resources philosophy to office automation 
can be part of the transition process in such an organization. 

A CHECKLIST OF GOOD USER POLICIES 

At our site visits, we identified 10 basic ongoing policies that 
companies with good human resource philosophies were adopting 
to deal effectively with VDT implementation. Such organizations 

1. Build employee satisfaction and organizational change re- 
quirements into the organization's overall office technology plan 
and obtain top management commicment to such requirements. 

2. Create a task force, coordinating committee, or multifunc- 
tion group to guide people-technology aspects of office automa- 
tion. 

3. Develop a program of e^nployee involvement in office au- 
tomation that fits the organizational culture, or use joint union- 
management committees in union-represented companies, exper- 
imenting with different modes of involvement for different work 
settings. 

4. Inventory ergonomic conditions in VDT uses, starting with 
the most intensive applications and creating a graduated program 
of ergonomic upgrades to acceptable standards in all facilities. 

5. Examine techniques of performance evaluation for VDT 
work and install "fair work measurement" systems that avoid 
"Big Brother" monitoring. 

6. Monitor health and comfort responses of VDT employees, 
take measures to reduce problem areas, and have staff keep abreast 
of external research findings. 

7. Conduct employee-centered rather than machine-centered 
training programs on using VDTs or installing new applications, 
and hold similar broad-based super visor /manager training pro- 
grams on implementing new office systems. 

8. Develop continuous employee communication programs 
covering both positive achievements and uses of the technology 
and ways to cope with expected problems. 
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9. Address women's equality and special workplace needs, es- 
pecially among cleiical and professional employees heavily involved 
with VDTs. 

10. Monitor interest group, media, regulatory, and academic 
developments relating to VDTs, to understand social concerns 
and proposals being voiced, and to bring the organization into 
anticipatory compliance with sound standards emerging from such 
dialog. 

Figure 1 identifies the organizational policies that user man- 
agements need to consider in their VDT implementation, and the 
basic employer, employee, and special women's interests that need 
to be taken into account in such policy making. 

JOB Satisfaction among women Clericals 
AT The Graphic 

Referring back to the vignettes of our representative customer- 
service operators at The Graphic^ we can easily identify the sources 
of the generally high job satisfaction these women conveyed. Man- 
agement at The Graphic had instituted the following: 

• Excellent educational benefits for employees to pursue ad- 
vanced study and good in-house training in advanced VDT ap- 
plications. This provided women with opportunities for the skills 
acquisition needed for career advancement, at the employer's ex- 
pense. 

• Clear promotional ladders and structure within the organi- 
zation, well known to these women and discussed in performance 
planning sessions. Based on what they could see other women 
clericals having achieved at The Graphic^ these women could, if 
their ambitions, needs, and life situations stimulated them, work 
toward supervisory posts in their own department, professional 
jobs in data processing (programming, data analyst), and middle 
management (district managers). 

• Performance evaluation of their VDT work that was con- 
sidered absolutely fair. Management knew that the systems went 
down periodically and output was affected. It knew that peak- 
period commitments needed to be balanced by rest time and 
at-will breaks. Supervisors did not use machine monitoring to 
compare one employee's call rates with another's in order to set 
quotas. 
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EMPLOYER ROUES 
AND INTERESTS 



Strategic planning 

Effective introducik>n 

Good transition to 
full operation 

Positive ennployee 
reception and use 

Increased productMty 

•^ProbJemar responded 
to effectivety 

Improved competitive 
position 

Overall cost-t>eneftt 
advantage 



ORGANIZATIONAL 
POUCIES 



System Design 

Hardware/Software 
Selection 

Training 

Job Design 

Performance 
Evaluation 

Woi1(-<' roup 
Orgtnlzatx)n 

Woi1( Environment 
(Ergonomics) 

Health and Safety 
Conditions 

Compensation and 
Benefits 

Employnient Policies 
(Pronations, Turnover) 



SPECIAL WOMEN'S 
ISSUES 



Pay Equity 

Equal Promotional 
Opportunities 

Absence of Enforced 
Sex Segregation 

Flextjme. Flexplaoe. 
Child Care, etc. 



EMPLOYEE ROLES 
AND INTERESTS 



Involvement in 

new-technology 

deasions 

Adequate and broad 
Gaining 

A ''chalienginsr }ob 

"Fail" performance 
evalu at)on/3upervision 

Good wor1(-group support 

Sound ergoncmic 
condmoRS 

Safe, unharmful \ob 

"Fair pa/* 

Career opportunities 
as desired and earned 

Reasonable job security 



FIGURE 1 Organizational policies for good VDT implementation, and 
interests to be considered in developing such policies. 
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• Ergonomics in most of The Graphic^s facilities that were 
very good. At the location where these women worked, conditions 
were very poor, because temporary space was being used while top- 
of-the-line ergonomics were being prepared for this unit in new 
space. Because these women knew that excellent facilities were 
being prepared for them, and supervisors did not "lean on them" 
when performance suffered because of poor ergonomic conditions, 
these employees retained a highly positive attitude toward their 
employer and their treatment as employees. Employees felt as 
involved in VDT implementation policies as each wanted to be. 
They had been given opportunities to test vendor equipment being 
considered and to give their reactions, and several employees from 
this unit had volunteered for planning task forces. 

• While there had been some educational sessions for employ- 
ees on health and safety issues in using VDTs, and some literature 
had been provided, several employees and the supervisor felt more 
should be forthcoming from management. After our site visit, ad- 
ditional employee communications on these issues were provided 
by management. 



The one significant problem at The GraphiCy as we reported, 
was pay. Since customer-service work was primarily being done 
by women (about 90 percent), this seemed to be heading in the 
minds of the women we interviewed tow2u:d a "pay equity" con- 
cern. Because The Graphic o5ered what these women saw as 
excellent benefits, including education support, the pay question 
might not become acute. Or it might develop into a real grievance, 
in which case, based on its overall human resource philosophy. The 
Graphic^Q management might be expected to recognize the concern 
and act on it before it became a deep grievance. 

Most important, in terms of identifying model-user preurtices, 
what characterized employee-employer relations at The Graphic 
was a condition of basic trust by employees in the good intentions 
and professional competence of management in the design and 
implementation of office systems in clerical work. And, business 
growth and the absence of fears about imminent layoffs provided 
a solid "floor*' to support such employee trust. Taking all these 
factors together, clerical workers at The Graphic were both eager 
and satisfied users of new office technology. Where there were 
problems in system design and applications (and there were some. 
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stemming from personal problems in the datar processing manage- 
ment group), or when ergonomics were pursued on an upgrade 
rather than an all-at-once basis, the basic trust of the clerical 
work force provided a vital support resource for management. 



The sites we visited, as already noted, wsre weighted in t^e di- 
rection of organizations with positive human resource philosophies 
and good labor-management relations. Nevertheless, we visited 
some sites and collected non-site-visit interviews with women cleri- 
cals in which a pattern of exploitive and discriminatory treatment 
of women clericals was demonstrated. Here, too, the advent of 
office system technology was almost never the source of the poor 
practices. These managements had applied harsh personnel prac- 
tices and engaged in sex discrimination before they had installed 
VDTs. Now, they were extending their basic approache? 'nto new- 
technology work settings. The following vignettes, dra^' . ?rom our 
interviews and from the Asher (1983) transcripts, ill trate some 
of the main kinds of practices women clericals are encountering: 

• Sheila is a young woman just out of high school who had re- 
ceived basic training in word processing as a couree in school. She 
obtained a job with a small mail-order jewelry firm in a metropoli- 
tan area that sells low-cost diamond rings. Five operators verify 
customer orders, trace invoices, enter refund amounts, and perform 
simileur operations at their VDT keyboards, accessing a customer 
data base. Their work is monitored by computer printouts and 
also by suiveiilance cameras used by this firm, both for security 
purposes and to watch employee performance. Sheila recalled that 
"they used the cameras to watch how hard you seemed to be work- 
ing, when you got up to stretch or take a break, and your ^attitude' 
at work. It was really a totally monitored place." This woman was 
not granted the standard raise after 6 months of "probationary" 
work at minimum wage — even though this was recommended by 
her supervisor — because the management said "she didn't look 
like she was working that hard" when they observed her on the 
camera. She had no access to her own production figures or to 
those of other employees with which to challenge that judgment, 
nor were there stated production standards she could rely on even 
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if she had any complaint procedure. She quit in anger and disgust, 
as did many of the women working in this small shop after their 
first 6 months. The management saw such a heavy turnover as 
quite all right, since they had a steady supply of trained VDT 
operators willing to take "probationary'' pay, and the firm did 
not need operators knowledgeable about the business to do the 
data-entry work involved. Sheila decided to leave VDT work and 
is now employed in the food service business. 

• Maurian worked for 10 years as a customer-service represen- 
tative for a city government transportation agency in the North- 
east. She used the telephone and manual files to handle calls 
reporting problems on the bus system, in an all-female depart- 
ment. When the agency put in a terminal system, a set of daily 
production quotas was set by the new male operations manager 
who took over direction of her unit. IVaining was weak, and most 
of the women in the unit had trouble meeting the quotas. Many of 
the women developed headaches, stomach pains, and muscle pains. 
Marian developed serious chest pains, and was told by her doctor 
that it v/ould be "deuigerous" for a 55-year-old woman to continue 
working at a job that was creating such symptoms. When Marian 
discussed the chest pains with the operations manager, and her 
feeling that this w«is caused by the high quotas, he said that "the 
women will have to keep up or get out," When she tried to appeal 
his position to higher management, she was told that decisions 
concerning work quotas were up to unit managers, and may'^e "it 
was time for her to retire." Marian left the agency and now works 
for a tk. ail store. She feels that she is "a victim of the computer 
age," but especially because she and her colleagues were women, 
"I don't think they would get away with that if it was a new 
garbage truck that was developed, or if the terminal was brought 
into the accounting department, which is mostly men." 

• Claire, 57 years old, is chief clerk in the cash loan surrender 
department of a large insurance operation run by a national reli- 
gious organization. After graduating from high school, she entered 
the Army Air Corps for 2 years (serving in a motor pool in World 
War II), worked in manufacturing, and later in hn office job. She 
joined the religious organization as a clerk in 1960 and has been 
there for 20 years. She uses a VDT occasionally for calculating 
loans and cash-surrender payments, but does not work intensively 
on the terminal the way other clerks do. Claire is also the pres- 
ident of the local union of the Office and Professional Workers 



ALANF. WESTIN 



333 



that represents about 300 employees at this company, a post she 
has held since the early days of the local union, in 1962. Claire 
sees blatant sex discrimination as the long-time, regular policy 
of the organization. Men have all the executive and department 
manager posts; women stay in the clerical ranks. The best EDP 
job sectors — systems positions — are held by males. Women work 
alongside men and "are being paid less." When new jobs open 
up that have higher salaries and status, they are supposed to be 
open to bidding by all, but a man always gets them. The union 
has filed sex discrimination complaints with the state commis- 
sion on human rights, but has lost its cases. Also, this company 
has been shifting the higher levels of VDT work into jobs that it 
now classifies as "supervisory work," which takes them out of the 
union bargaining unit. These jobs also are overwhelmingly filled 
by males. The union has filed charges contesting this with the 
National Labor Relations Board (NLRB) and has raised the issue 
in contract bargaining talks, but has lost there aa well. Claire sees 
this religious body as really conducting a commercial operation — a 
very big one — but running it under the cover of the religious or- 
der, and getting away with discriminatory practices "that it ought 
to be ashamed of." Ciaire feels that it runs as a "men's club," 
and that legal and union actions will be the only way to force 
change. Some women have been admitted to underwriting and 
professional jobs, but these have not been promotions for talented 
clerical women. 

It would be easy to multiply these vignettes many times over. 
What they have in common is that exploitive or discriminatory 
practices that were followed in pre- VDT work settings are now 
being applied in the context of VDT-based clerical work. 

THE CENTRAL ROLE OF MANAGEMENT PHILOSOPHY: 
"GREAT NORTHERN" AND "NATIONAL SERVICES" 

Policy choices of user managements are key to whether women 
clericals — or any other VDT users — experience good or bad work 
and are fairly or unfairly treated at the workplace. To illustrate 
this concretely, we present anonymous profiles of two large cor- 
porations we visited. We will call these "Great Northern" and 
"National Services*' and make only those alterations of fact nec- 
essary to prevent recognition of their identities (the profiles are 
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adapted from Westin et al., 1985). Both of these are well-known 
national firms with successful products and services and currently 
profitable operations. Neither firm has had any significant sex 
or rece discrimination findings against them by EEO agencies 
or courts over the past decade. Each is also well regarded in 
management circles and in general public reputation for its past 
employee-relations policies. 

Between 1982 and 1984, managements enjoyed almost total 
autonomy in applying office system technology, because there was 
no state or federal legislation in place and virtually no EEO agency 
attention to special issues of office technology impact. Less than 
10 percent of clerical workers were represented by unions, and 
even in union-represented workplaces, neither collective bargaining 
contracts nor grievance systems exercised significant influences 
over management use of VDTs. 

In the Great Northern example we found evidence of sex 
stereotyping. Sex roles at Great Northern follow strict lines. 
About 95 percent of the nonexempt workers using VDTs to do 
customer-service work are women, primarily white. Supervisors of 
these women ^xe mostly female. At the sales level, the jobs are 95 
percent male. At the local-offices level, at which this company's 
work is primarily done, managers are virtually all male, except for 
the post of "Personnel Specialist," which has be^n made into a 
female-typed position and is mostly occupied by women. 

When we interviewed women VDT operators, the absence of 
career paths into sales and management was often brought up. 
At Great Northern, about a third of the VDT operators have 
community college or even 4-year college degrees, and many of 
them would like to move up into sales and management ranks. 
There is no path for them to do that now, and their morale is low. 

In addition, when we met with women supervisors at Great 
Northern offices in five states, there was much banter about the 
"token woman" personnel specialist at their locations, and about 
the absence of promotional opportuDities for these women super- 
visors into sales or middle-management ranks. "We were the ones 
that put the new computer system in, worked out its bugs, trained 
the operators on the CRTs, and made the transition into the auto- 
mated system succeed. But none of us are considered good enough 
to go into management. That's the ^boy's preserve.' ^ 

Women supervisors were bitter in their comments on Great 
Northern's male management. They feel that headquarters people 
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"tap dance around questions^ raised by women and that "staff 
doesn't have much credibility." Nothing is done about the com- 
plamt that women are not being allowed into field jobs that are 
a prerequisite for moving into management posts, nor are women 
well represented in Great Northern's Management Development 
Program. 

As a result of these policies, women we interviewed see com- 
munications between employees and management as poor, and 
management's basic posture as highly defensive, mostly concerned 
with averting unionization. There is an "open door" type com- 
plaint program at the company, but, as one woman put it, "The 
doors may be open, but their ears are closed." In some local of- 
fices, women told us that the atmosphere was annoying — "women 
are called 'honey' and ^sweetie' or *girls,' and the men are very 
condescending." 

Some members of the personnel staff at Great Northern's 
national headquarters are aware of this situation. In f2u:t, concern 
over sex stereotyping and lack of afiirmative action promotional 
opportunities for women clericals and supervisors surf2u:ed in one 
recent employee survey in which two-thirds of women said they 
weren't satisfied with their chances for advancement. However, 
when this firm underwent a recent reorganization and a reduction 
in staff, its sales and management ranks became loaded with men 
who had seniority, and top management doesn't want to "lOck 
the boat." The gJternatives it is considering include having more 
part-time employees (and getting some men for that work), and 
accepting a much higher turnover rate among its now dissatisfied 
female customer-service work force than this company would have 
cu:cepted in earlier times. 

Very few of the upwardly striving women clericals or supervi- 
sors that we talked to felt anything would change soon at Great 
Northern. They like the company, they like the new VDT work, 
but they feel like second-clsiss citizens in terms of fair treatment 
as women. 

In contrast to Great Northern, when National Services decided 
to create a large customer-service center for ordering parts and 
supplies for its manufactured products in an all- VDT system, it 
set out to imp'* we the work environment. IVaditionally, those 
jobs had been women's work, done by telephone, and there was no 
shortage of female job-seekers in theexurban community in which 
the call center would be located. 
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In setting grade levels for this work, however, and in its adver- 
tising, recruiting, and interviewing processes, the location manager 
and personnel staff of National Services decided that it wanted a 
mixed work force — men and women, black and white, and older 
as well as younger workers. Its experience told it that morale is 
higher and employee satbfaction greater in such a diverse work- 
ing group, and this firm has an anticipative approach to equal 
employment opportunity (EEO) and affirmative action consider- 
ations. The location-staffing objective was edded by two other 
factors: the weak job market when they opened this facility and 
the strong national reputation of this firm as a good employer. 
Theoe factors provided them with a large applicant pool of men as 
well as women, and people of varied backgrounds. In addition, the 
company was able to offer transfers to this location for a varied 
group of its own employees who were being affected by a major 
reorganization this firm had also undergone. The result was about 
as evenly balanced a customer-service work force at the VDTs as 
any political party convention manager or EEO visionary could 
imagine, by sex, race, and age. 

Since the pay levels at National Services are above average* 
for customer-service work in the area, since there is a generous 
benefits policy, and since the firm has a history of providing strong 
job security, it was not surprising that individual VDT operators 
we interviewed considered working at thb site an "outstanding 
job." They particularly liked the mixture of people they worked 
with. "I used to operate a VDT at an all-women's job," one young 
woman in her twenties commented, "and it was a sorority house 
all day. Here, there are men of various ages, and things are just 
more interesting." 

Of 10 women we specifically asked about their career plans 
at this company, 6 were working to go into supervision or pro- 
gramming and felt they had good prospects of succeeding in these 
ambitions. One was entering a sales training course offered by the 
company. Tb** other three said they expected to keep on working 
at their cust-iner-service jobs for the near future. This firm has 
an annual career-planning exercise at which each employee and 
manager discuss the employee's skills, performance, and aspira- 
tions and develop a blueprint for advancement for those employees 
seeking it. 
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Two Companies, two pathways 

These two companies illustrate two different pathways to of- 
fice technology implementation. At Great Northern, because of 
its reorganization and consolidation, VDT customer-service work 
will probably remain almost all female, unsatisfying for the ca- 
reer concerns of many of these women employees, and likely to 
make Great Northern's employees less accepting of management 
progress on other VDT issues (ergonomics, work quotas, stress 
effects, etc.). The attitude of top management and especially its 
information system experts has been highly deterministic; they 
feel that using the technology "requires" that certain work force 
patterns be adopted to thieve meocimum efficiency. They assume 
that "people problems" created by a need to rush in their new 
VDT system will disappear as employees "get used to the work." 
As of 1984, the concerns of some personnel staff at Great Northern 
had not led to any basic change in top management's blueprint or 
its attention to women's issues. 

At National Services, top management, its technical special- 
ists, and its personnel staffe have a philosophy that office systems 
technology should be used in ways that further the firm's basic em- 
ployee relations and "people policy," rather than undercut these. 
Management set out to create a certain kind of VDT work force 
at its new center, and they achieved it. They report that produc- 
tivity, the employee climate, and overall facility effectiveness have 
been excellent; and our interviews confirmed high employee sat- 
isfaction, especially among women. National Services follows the 
same policies as to equality and opportunity for all its employees: 
clericals, professionals, and managers. It has uniform policies in 
all its installations, in central cities as well as suburbs and rural 
areas, and it has facilities in all types of conununities. Its ap- 
proach is also carried through in bad as well as good economic 
times, rather than being an approach that is tailored to exploit 
economic pressures. 



RESEARCH IMPLICATIONS 

The larger study on which this paper is based draws on data 
generated in an exploratory field study. We identified issues 
relating to office technology and women clerical workers which 
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should be fully explored and studied through structured and rep- 
resentative social research. However, there are many conceptual 
and methodological difficulties associated with trying to measure 
"technology impact," especially on the interests of women workers. 

First, the treatment of womeL at the workplace and their op- 
portunities to achieve good jobs, equal pay, and fair participation 
with men is shaped by very large social forces and not just of- 
fice technology applications. These forces include the following: 
overall economic conditions, national and local labor markets, 
changing requirements for particular occupations or skills, and in- 
dustry employment and staffing trends. They also reflect patterns 
of sex discrimination in American society and institutions that 
have been built up over long periods of time and that are not eas- 
ily dismantled. Although some of these discriminatory attitudes 
and practices at the workplatce are in the process of being changed 
in our time by new social values, women's rights pressures, and 
EEO law enforcement, they remain significant factors affecting 
most working women, especially in long-time sex-segregated areas 
such as clerical and secretarial jobs. 

Second, quality of work life and equality issues for women 
clericals are powerfully affected by the general levels of employ- 
ment available in our society. This will be shaped significantly 
by the overall strength of the U.S. economy and competitiveness 
of American companies in a global economy marked by high-tech 
tools and low-wage work forces; by the levels of government em- 
ployment available in the next decade (and the fiscal strengths of 
the economy that undergirds this); by social policies in education 
and retraining of workers, job sharing, and work week length; and 
by the distribution of the rewards of achievement among various 
claimants in the social system. 

Finally, in terms of social impact, the introduction of new 
office technology can have one of several alternative effects on 
the equality and quality of work-life interests of women clerical 
workers: 

• OA could produce important positive changes in the ob- 
jective condition of women clerical workers, along dimensions such 
as pay, job quality, working conditions, career opportunities, etc. 

• OA could have no appreciable effects one way or the other 
on the equality and equity interests of women, proving to be a weak 
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or even negligible factor when measured against larger economic, 
social, or legal forces unfolding in contemporary offices. 

• OA could reinforce existing negative aspects of the status 
quo, perpetuating patterns of differentisd treatment of women cler- 
ical workers in aspects such as pay, promotion, and participation. 
OA would therefore operate to retard or weaken social eflForts to 
close the equality gaps between women and men office workers. 

• Finally, OA could actively increase discriminatory treat- 
ment of women clerical workers, by enlarging the differential treat- 
ment of women in office work under what were perceived by man- 
agements as imperatives for effective technological utilization and 
economic efficiency. 

Researchers therefore need to frame studies that set baselines 
of pre-OA conditions; measure changes in objective conditions 
and perceived worker satisfaction in OA settings and compared 
to non-OA work; factor in the presence of changing economic 
conditions, social values, and legal standards; and produce as solid 
an empirical description as can be assembled for all scenarios. 

THE FUTURE OF GOOD USER POLICIES 

Events are moving rapidly in the evolution of user policies to- 
ward the "people" and "quality of work life aspects'* of installing 
and expanding office system technology. Both the positive and 
negative mcentives we noted earlier are increasing the motivation 
of managements to address these VDT issues. In addition, mod- 
els for management have been suggested by negotiated provisions 
on VDT work in collective bargaining contracts, such as those 
at Boston University, Equitable Life Assurance, and others. Fol- 
lowing the pattern in other areas of technology-^ciety relations, 
such as privacy and databank issues in the 1964-1980 period, a 
set of value judgments, organizational policy frameworks, oper- 
ating standards, and implementation procedures have begun to 
emerge as "organizational software" for dealing with VDT appli- 
cations; and the successful experiences of pioneering, organizations 
are beginning to be made available for adoption by mainstream 
managements. There has been a surge of "how to do it" educa- 
tional materials and seminars for user managements, developed by 
industry and government user associations, vendor organizations, 
university and consulting groups, and many others. 
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If we were to rank the breadth of adoption of good user policies 
involving VDTs among the 110 organizations we studied, our 
estimate as of mid-1986 would run something like this: 

• The most widely developing manag'^ment responses are 
directed at ergonomics — better terminals, more user-friendly soft- 
ware, adjustable workstations, and proper work environments. 
This is the "nuts and bolts'* aspect of better VDT policies, and 
while it involves significant costs, it is essentially noncontroversial. 
Ergonomics can be "soW within organizations on a combination 
of productivity gain, health claim avoidance, and decent treatment 
of employees arguments. 

• Better employee communication on health and safety is- 
sues is next in rank. Because the great weight of scientific evi- 
dence supports the position that VDTs cannot be shown to cause 
disease, maoiagements are increasingly communicating with em- 
ployees on this issue, preparing briefing booklets and stories in 
employee newspapers that report scientific findings and explain 
their conclusions. The "don*t make waves'* concept of not talking 
to employees about VDT health issues has given way in most orga- 
nizations we visited to direct communications, including practical 
guides for exercises to relieve musculoskeletal tensions, resting 
the eyes from intensive VDT work, dealing with job stress, and 
so on. Reducing potential worker compensation claims, absences, 
and high turnover provide important employer incentives here. 

• Next in order of emerging policies would be matters of job 
design and performeuice evaluation. Providing variety in tasks, al- 
lowing employees some discretion in work pacing, setting fair work 
standards, giving employees access to work records, and similar 
matters are being considered, as more powerful office system ap- 
plications are applied to claims processing, customer-service work, 
and secretarial-administrative functions. The key here is usually 
whether the personnel or human resources function is brought into 
the application planning, as opposed to having this done exclu- 
sively by a DP or OA function. Increasingly, personnel depart- 
ments were being brought into VDT planning in the organizations 
we visited. 

• Employee involvement seems to be the next most wide- 
spread policy we saw being adopted. Clerical work has not been 
as frequent an occupational sector for "quality circle** or other 
employee participation programs as factory work has been in the 
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past 6 to 8 years. This was changing at the sites we visited. In 
1984-1986, use of employee involvement mechanisms for clerical 
groups was clearly growing and almost half of the organizations 
we visited were making some use of formal employee involvement 
programs in office automation. 

• As far as unique women's issues in clerical VDT operations 
are concerned — such as pay equity, internal career opportunities, 
and sex-segregated work grouping — innovative management poli- 
cies in this area were not developing as fast in 1984-1986 £is the 
other aspects of VDT-based work. Only 25 percent of the sites we 
visited were addressing women's issues directly. This is probably 
due to a combination of factors: the deeply institutionalized na- 
ture of organizational policies in these areas; the absence of clear 
or relatively cheap "fixes" for these problems; the absence of reg- 
ulatory pressures on these issues froriTthe Reagan juiministration, 
federal or state EEO agencies, or the courts; and labor-market 
conditions that currently provide employers with ample supplies 
of willing women clerical workers. 



As of 1986, then, new policies addressing the quality of work 
life aspects of VDT use were developing widely among the organi- 
zations we studied, following the most common to least common 
patterns we have just estimated. Our observation of user publica- 
tions and educational efforts suggests that this trend is also taking 
place among most substantial users of VDTs, especially in the 
clerical sectors which have generated the greatest publicity and 
controversy. These data are reported m Westin (1987). 

However, it is not clearly established whether these employer 
initiatives are commg primarily from useid' own learning as to 
sound employee-relations policies for using office systems technol- 
ogy affectively, or whether employers are acting primarily to head 
off threats of regulatory action and to defuse attacks by unions 
and activist groups. Our own judgment is that the office automa- 
tion controversy has not caused the development of good policies 
among leading-edge organizations, such as the company we called 
"National Services." However, the controversy has accelerated the 
process of mainstream-user consideration of quality of work life as- 
pects of office automation and has also strengthened the position 
inside mainstream organizations of those staff and management 
groups that believe such policies should be pursued. 
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Since policy initiatives are under way in the user community, 
regulatory action may not be necessary. However, at this time, 
attitudes toward the need for regulation depend more on the ana- 
lyst's philosophy about the scope and timing of social regulation 
than on any objective or empirical measures of VDT usage condi- 
tions. The key questions in deciding about regulatory proposals 
will be (1) whether the need for regulation can be preempted by 
widespread usage of effective, substantive measures in the user 
community and (2) whether regulatory advocates can produce ev- 
idence of harm to employee health or well-being that convinces 
policy makers that the substantial costs employers would have to 
bear would be worthwhile. 

We have shown that there are good policies present among 
some user organizations we studied, addressing both the quality 
of work life and women ^s equality issues of concern to millions of 
women clericals in business, government, and nonprofit organiza- 
tions. These policies work well, are not prohibitively expensive, 
contribute to strong employee job satisfaction and women's equal- 
ity interests, and support the productivity goals of organizations 
in a time of challenge and competition. How widely and well these 
appro£u:hes will be adopted in the next few years is therefore an 
issue of enormous importance, not only to women clericals but to 
all employees and employers in the United States and to American 
society as a whole. 
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THE IMPORTANCE OF TRAINING FOR WOMEN 

Will the introduction of new technologies into a wide range 
of business and commercial settings enhance the skill and job op- 
portunities of those affected? Are existing education and training 
strategies adequate to help women workers take advantage of new 
opportunities, or will they only serve to maintain the existing 
opportunity structure? The introduction of new office and com- 
mercial technologies is of particular concern to working women, 
who, in 1983, accounted for 99 percent of all secretaries, 97 percent 
of tynists, 92 percent of bookkeepers and bank tellers, 87 percent 
of cashiers, and 70 percent of retail clerks (Serrin, 1984:A3), This 
paper seeks to determine how these types of jobs are being affected 
by new computer technologies, how workers are being trained or 
retrained in their use, and, wherever possible, how women's expe- 
riences differ from those of men in the use of the new technologies 
and in their access to training. 

Studies to date on the differing effects of technological change 
on men and women are not encouraging. Data from the first 
national study of technological change show that proportionately 
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more women than men operate machines, are more exposed to 
machines that have alienating effects, and suffer more from the 
negative effects of technological change. Relatively more men 
operate machines that require skill and encourage work autonomy. 
Moreover, the changes for men enhance their job skills and improve 
theJr opportunities for advancement. Not so for women (Form 
and McMillan, 1983). Gutek and Bikson (1984), in a study of 55 
ofRces in 26 different private sector organizations, reported similar 
findings. Women used computers more than men and used them 
more routinely, while men's computer use W2is more flexible and 
autonomous. The authors concluded that "nothing in our data 
suggests that these 55 offices will use technological innovation as 
an occ2ision for improving the situation of working women" (p. 
16). 

A recent survey of 300 senior human resource executives in 
Fortune 1500 firms found that 44 percent of the companies are 
most likely to hire new employees with required skills rather than 
retrain workers whose skills have become obsolete. Two other 
frequently used options, cited by 40 percent of the companies, 
are (1) switching employees into new positions that require no 
additional skills and (2) reducing the number of employees. On 
a more hopeful note, the report states that a shrinking work 
force may make it more difficult for companies to rely on new 
workers and may make worker retraining a more attractive long- 
term solution (ITT Educational Services, 1984). Some companies 
do retrain their employees. IBM, for example, supports a policy of 
full employment, meaning that employees should not lose their jobs 
due to adv2tncing technologies, among other circumstances. The 
company maintains no records on the amount of retraining given 
each year "because it is business 2is usual to move people from on 
job to a totally different job" (IBM Corporation, 1985:13). 

The most sophisticated — as well as the simplest — equipment 
will not increase productivity unless those using it have the knowl- 
edge and motivation to make it work. Recent studies show that 
the prospect of working with new technology is welcomed by most 
people when it is first suggested. One recent survey of more than 
500 secretaries and administrative assistants found that "office au- 
tomation has been stccepted with open arms" (Gallant, 1984:24). 
On a scale of emotional responses ranging from love to hate, 83 
percent of the respondents said they loved the word-processing 
equipment, while none expressed any hatred of the equipment. 
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Eighty-seven percent said they felt that their word-processing skills 
would lead to new career opportunities, while 88 percent expressed 
the belief that these skills would result in salary increases. 

But the sanxe survey revealed some troubling disparities be- 
tween respondents' beliefs and the reality of their situations. Only 
30 percen^^ had actually received pay raises as a result of acquiring 
word-processing skills, and while 75 percent said that the equip- 
ment freed them from typing chores and allowed them more time 
for work involving decision making, when asked what new respon- 
sibilities the electronic equipment had allowed them to undertake, 
alrr all cited traditional secretarial tasks such as drafting letters 
and researching reports. 

The survey pointed to the importance of age as a factor. 
Forty-eight percent of the respondents under age 25 reported pay 
raises resulting from word-processing skills, compared with much 
lower figures among older secretaries. The younger secretaries said 
their knowledge of word processing was more important than such 
customary skills as shorthand, while the older secretaries placed 
more value on traditional abilities. In siddition, almost a third of 
the respondents under age 25 had already had training in either 
COBOL or BASIC programming, compared with a very small per- 
centage of the older respondents. In another survey of more than 
1,200 secretaries and 900 managers in 443 information-intensive 
businesses, younger secretaries were also found to view automated 
equipment more favorably than their older connterpdrts. In this 
survey secretaries in particular cited training the single most 
important change needed when introducing automation into the 
workplace. The most frequent suggestion r^.ade for improving pro- 
ductivity in businesses where automation already existed was more 
and better training (Keefe, 1984:23). 

As new technology is introduced into more and more work 
environments, changes will be needed in ,/ork skills and patterns. 
Changed tasks, roles, and machine pacing must be learned. For 
example, a secretary who moves from a typewriter to a word 
processor has to learn to increase concentration on work (due 
to the machine's sensitivity); hand-eye coordination (due to the 
speed of the information flow); and ability to respond to signs 
rather than complete symbols (due to the shorthand language of 
the computer). All of this learning depends, in turn, on mental 
flexibility. Even under the best working conditions, it is difficult 
for workers to learn so iii?ny new skills well, and all at once. Adults 
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often cite a variety of reasons, however, for no*" participating in 
{re)training and education programs that would help them learn 
new skills. These barriers can be categorized as follows (Charner, 
1980; Charner and Fraser, 1984). 

Situational factors arise out of an individual's position in a 
family, workplace, or social group at a given time. Within this 
category, costs, lack of time, age, and level of education head the 

lt5t. 

Social/psychological factors are related to an individual's atti- 
tudes and self-perceptions or to the influence of significant others 
(family, friends, etc.) on the actions of an individual. Included 
are lack of confidence in ability, feeling of being too old, lack of 
interest, and lack of support from family or friends. Only small 
proportions of adults report such factors as barriers to their partic- 
ipation in education or training activities. Women more frequently 
than men report that they feel they are too old to begin. Men, on 
the other hand, cite lack of confidence in ability more than women. 

Structural factors are policies and practices of organizations 
that overtly or subtly exclude or discourage adults from participat- 
ing in {re)tra^ning and education activities and include scheduling 
problems (course and work); location and transportation prob- 
lems; lack of courses or relevancy of courses; procedural problems 
(red tape, credit, admission, required full-time attendance); and 
information/counseling problems. These factors fall between sit- 
uational and social/psychological barriers in the proportion of 
adults reporting such feuitors as deterring their participation. Lo- 
cation, scheduling, and lack of courses are most often mentioned 
as barriers, with few differences among subgroups of adults. 

Given the general barriers confronting adults participating in 
any (re) training/education program, how does a clerical worker, 
secretary, telephone operator, or any of the millions of workers in 
service and retail occupations go about getting trained in up-to- 
date technological skills for office and commercial settings? 

The next three sections briefly describe a variety of programs 
currently provided by employers, educationd institutions, and 
government agencies that can be used by women workers. A final 
section outlines education and training policies that, if adopted, 
would contribute to a smooth transition for women workers from 
the old work environment to the new. One of the most impor- 
tant policy areas discussed is the need for more information. In- 
deed, the following description of available programs suffers from 
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a lack of published information. Not only do we not know how 
many programs are available to which workers, we also know little 
about their effectiveness. Careful review of the latest journals, 
newsletters, and publications dealing with the retail trades, office 
automation, computer technology, management, and training and 
development yielded little in the way of gender-specific examples of 
training in new office and business technology for this population. 
Furthermore, most companies are reluctant to provide detailed 
descriptions of company-specific training courses, and while al- 
most all organizations with 500 employees or more have at least 
one full-time person responsible for training activities, many office 
and commercial enterprises employ less than 100 employees and 
have no one in-house with even part-time training lesponsibili- 
ties. Therefore, much of the program-specific information related 
belovsr has been based on the limited published material available 
or on anecdotal information provided by researchers or program 
sponsors. 



EMPLOYER-PROVIDED EDUCATION AND 
(RE)TRAINING PROGRAMS 

Employer-provided training includes a wide variety of pro- 
grams that are either provided or sponsored by an employer. Al- 
though private and public employers provide the lion's share of 
trzdning in the United States, spending $30 billion annually accord- 
ing to the American Society for Training and Development (more 
than three times the amount spent by federal, state, and local 
governments combined), mcst of these programs are concentrated 
in only 200-300 of the largest companies. Furthermore, businesses 
are spending more and more money on remedial math and reading 
instruction rather than on focused skill training (Business-Higher 
Education Forum, 1984:30). 

A substantial portion of corporate training is generally geared 
to respond to changes ii ^ company's technology, organization, 
or products. In the case of technological innovation, for example, 
meinufacturers of office computer equipment usually provide train- 
ing for employees of companies buying their equipment. There are 
no statistics on the volume of this training, but prevailing wisdom 
suggests that this is a major mode of training, if not the most 
important one. 
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Subjects in which training is provided include the operation of 
computers of various sizes with already-prepared programs, pro- 
gramming, maintenance and repair, systems management, other 
management problems associated with computers, communica- 
tions systems, and operation and programming of computer-as- 
sisted desig n or manufcicturing equipment. 

The courses are typically brief, lasting from 1 to 5 days, al- 
though some courses go on for several weeks. They tend to be 
quite specific, focusing on a single model of equipment, use of a 
single program, teaching a single programming language, and so 
on. Thus, an employee wishing to advance beyond this level may 
need to take, additional courses to round out the skills acquired. 
Moreover, since the technology is changing rapidly, the employee 
may need retraining in order to learn new equipment. 

Self-study is used extensively. Textbooks, programmed learn- 
ing books, and computer-based training programs are available 
for many of the subjects. A growing proportion of this material 
is being produced in the form of video cassettes, computerized 
instruction, satellite-transmitted teleconferences, and other ways 
of allowing the necessary training to take place in many locations 
and at flexible times. At the same time there continues to be much 
use of traditional printed manuals. Only rarely, however, is this 
material geared to the needs of a particular group. 

Employer-provided /sponsored training generally falls into one 
of four categories: (l) in-house programs, (2) contracts with a 
postsecondary educational institution, (3) tuition assistance pro- 
grams, and (4) union-negotiated (re)training programs. Various 
anecdotal examples of each type of program are presented below. 



In-House Programs 

In-house training programs are usually delivered by company 
staff, frequently by a pait- or full-time trainer. Employers either 
develop their own training curricula or buy /lease prepackaged 
training programs. A third option is to bring in outside consultants 
to design and/or deliver training courses at the worksite. 

A good example of an employer-designed and delivered pro- 
gram is provided by the Intel Corporation, a manufacturer of inte- 
grated circuits, which recently installed 65 personal computers in 
its microprocessor division over a 6-month period (Johnson, 1985). 
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Implementation activities focused on three efforts: the Continu- 
ous Learning Center (CLC), the Office Systems Center (OSC), 
and twice-monthly meetings for all the microprocessor division 
secretaries. The CLC was designed as a place where people would 
both learn how to use the PC and bring their new applications 
for others to learn. The OSC provided "hot line" help for anyone 
who needed immediate assistance with either the hardware or the 
software. Currently, the OSC's primary activities are training and 
software applications and evaluation. 

To evaluate the success of the implementation process, In- 
tel used as ^ control group secretaries who had been given the 
same PCs but who had received a more conventional 8 hours of 
training from in- house word-processing instructors. Based on the 
self-reports of 20 microprocessor division secretaries and 9 control 
group secretaries, 52 percent of the former reported an increase in 
productivity compared with 15 percent of the controls; 80 percent 
of the first group reported new procedures developed compared 
with 10 percent of the control group; and 70 percent of the micro- 
processor division secretaries reported new uses in place compared 
with 20 percent of the control group secretaries. In £iddition, the 
secretaries in the first group had freed up 2 hours a day they had 
previously spent in typing revisions. They were using this time 
to (1) support more people; (2) provide better support for their 
managers (e.g., drafting routine reports previously done by their 
managers); (3) eliminate the need for temporaries; and (4) de- 
velop more PC skills — they now have time to spend in the CLC, 
as they are completing their other work in half the time it used 
to take. These secretaries have become a creative source of new 
applications and have been rewarded by their managers for their 
creativity. They have also gained new respect within the com- 
pany for their use of PCs as information tools. Further follow-up 
of these different training approaches by Intel could assess the 
longer-range career impacts of eswrh approach to PC training for 
secretaries. 

United Virginia Bank, which purchased a computer-based 
training program designed to increase the effectiveness of its teller 
training efforts, provides an example of employer delivery of a pur- 
chased program. The bank determined that a generic computer 
training program could be purchased from a local v3ndor at much 
less cost thgm developing an interactive videotape system in-house. 
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The purchased program consisted of 22 lessons, supporting texts, 
and other materials. 

Each year, more than 100 tellers in the Richmond region, the 
vast majority of whom are women, attend the bank's 4-week teller 
course. The trainees in each class spend the first 4 days of their 
trsdning on the terminals. The program presents lessons and asks 
the students relevant questions. It also tells them whether they 
have answered correctly. Students move at their own pace. The 
instructor is free to help students who require one-on-one sissis- 
tance; meanwhile, the rest of the class members stay busy at their 
terminals. Trainees say they enjoy learning from a computer and 
they now score higi*er on final tests — 90 percent or more — and are 
being taught 15 percent more than with traditional methods. The 
program also shaves 1 day from classroom work. Overall, United 
Virginia Bank views its experience with computer-based training 
very positively, and the bank intends to continue to experiment 
with the concept and expand the program (Coleman, 1983). 

V/ith the help of outside consultants, Metropolitan Life Insur- 
ance Company developed a program to train 20,000 employees at 
1,250 sites to use the company's recently acquired minicomputer- 
based network. Metropolitan is spending more than $30 million 
for the network hardware and approximately $3 million for the 
training program. Applications of the system include data entry 
and editing, a client data bcise specific to each sales office, word 
processing, electronic mail, and policy and contract illustrations. 
Almost all Metropolitan employees will be users of the system. 

Metropolitan's training plan was developed with the help of 
an outside consulting firm. Called a "top-down" training program, 
it resembles an inverted pyramid in structure. Senior executives 
in the personal insurance field were trained first, senior sales staff 
were trained second, and key people in eight regional head offices 
were trained next. Each regional office became home to a nucleus 
of six to eight trainers. Next in line were the "critical users" — 
sales managers and office managers in 1,100 U.S. sales outlets. 
These users traveled to the company's eight regional head offices 
for training. When the sales and office managers were trained, 
they became responsible for training sales office staff. The training 
emphasized hands-on experience, with 20 percent of the time spent 
in lectures and the rest of the time spent actively using the system 
(Desmond, 1984). 
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Outside consultants can also be used to deliver complete train- 
ing programs. ITT Educational Services, Inc., Business Division, 
offers employers complete training programs (including provision 
of facilities) in such areas as automation, bank teller, computer 
programming, data processing, electronic office-machine technol- 
ogy, keypunch operator, retail technical sales, secretarial, telecom- 
munications, and word processing. In addition to generic or 
custom-designed training programs, ITT offers to take care of 
all arrangements, including site selection, employee recruitment, 
student enrollment, assessm .it, basic/remedial education, English 
as a second language, skill training, ceireer counseling, and support 
service coordination. ITT also offers more advanced training be- 
yond the initial level for supervisory personnel, as well as courses 
that provide part of the training at the trainee's workstation on 
the job. 



Contracts with Postsecondary 
Educational Institutions 

Many employers, particularly those smaller businesses that do 
not have an in-house training capability of their own, are contract- 
ing with postsecondary educational institutions for both custom- 
designed and generic training programs. A growing number of 
colleges — mainly 2-year community colleges — have established of- 
fices or centers to offer the colleges' educational services, resources, 
and facilities to local business and industry, although, overall, in- 
stitutions of higher education provide only a small amount of 
employer-sponsored education and training. The majority of con- 
tracted programs involve a small number of employees and are of 
short duration, remging from a 1-hour seminar to a full-semester 
course. These programs may be standard courses identified in the 
college catalog that are presented at times and locations conve- 
nient to the firm and in time blocks appropriate to circumstances; 
they may be customized versions of standard college offerings; or 
they may be totally new programs, structured to meet the specific 
demands of the company. They may be taught by college faculty 
or by instructors hired specifically for the course. 

The Vermont State Colleges Office of External Programs 
(OEP), for example, assists employers, particularly in small busi- 
nesses, to identify their education and training needs. Through its 
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Educational Brokering Service, OEP communicates these employ- 
ers' needs and specifications to more than 30 educational institu- 
tions in the state. Interested schools then bid on providing the 
training services, with the employers making the final selection of 
the desired program provider. 

Tuition Assistance Programs 

A very high proportion of companies, particularly the larger 
ones, have some form of tuition aid or tuition assistance programs 
under which employees receive partial or full reimbursement of 
the costs incurred for courses taken on their own. Generally, these 
programs have a very low participation rate, particularly among 
lower-level, nonmanagement employees. 

Unlike most programs, the Polaroid Corporation's Tuition As- 
sistance Plan has a very high rate of participation, even among 
hourly employees. Polaroid h£is developed a systematic and com- 
prehensive series of courses and programs for its employees which 
includes internal education and skills training programs; technol- 
ogy-based programs and seminars for technical and nontechni- 
cal personnel; and career counseling workshops to help employees 
determine career goals and methods for achieving them. 

The Tuition Assistance Plan prepays 100 percent of the costs 
of approved educational programs successfully completed by em- 
ployees — both hourly and salaried, with all those working 20 or 
more hours per week eligible to participate in the plan on a pro- 
rated basis (30 hours equals 75 percent payment). Acceptable 
courses and programs include 

• Any basic course in reading, writing, or arithmetic 

• Courses or programs that will improve the employee's skill 
on his or her present job 

• Courses or programs that relate to the next job in the 
employee's job family 

• Courses or progreuns required or relevant to a trade or 
craft licensing or certification program appropriate to the indi- 
vidual's career and specific to Polaroid's need for the trade- or 
craft-specific degree programs (associate, bachelor's, and gradu- 
ate degrees). All engineering, science, mathematics, accounting, 
finance, and secretarial programs. All general business manage- 
ment, marketing, transportation, economics, journalism, nursing, 
and criminal justice programs, if currently job related. 
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According to company figures, about 6,000 (50 percent) of its 
domestic employees participated in an average of 1.5 internal or 
external education and training programs in a recent year. Ten 
percent of the eligible domestic work force participated in the 
Tuition Assistance Plan, and of these, 40 percent were from the 
hourly ranks (Knox, 1979). 

Union-Negotiated (Re)training programs 

Unions are very active in the support of training and retrain- 
ing for their members. A number of union-negotiated agreements 
call for advance notification of expected technological changes and 
the retraining of those workers who would be displaced. A recent 
example is the Communications Workers of America (CWA) Na- 
tional Training Fund, under the retraining provisions negotiated 
with the seven regional Bell System holding companies. A provi- 
sion in the agreement stipulates that retraining will be provided 
for any worker who needs or desires it. Local committees have 
been established in each of the seven regions and are responsible 
for the development of appropriate programs in response to local 
membership needs. 

CWA Local 8519 has developed, through its Arizona Training 
Fund (ATF), a 600-hour, 15-course curriculum leading to a Level 
I certification in telecommunications. Interested CWA members 
can enroll in courses ranging from Beisic Circuit Reading to Digital 
Electronics as well as an elective computer literacy course. All 
courses are fully accredited, and tuition costs are reimbursed by 
Mountain Bell and AT&T. Of the 316 CWA members who have 
taken one or more ATF courses, about 55 percent are female. 
Thus far, no one has failed, but 26 persons have dropped out 
with an additional 9 incompletes, resulting in an overall retention 
rate of nearly 90 percent. The ATF training program is aimed 
at developing "broad, generic skills that will be useful to CWA 
members inside or outside the Bell system" (Hilton, 1984:4). As a 
result of their participation in the program, many CWA members 
have been promoted, while others, threatened with job loss, have 
found new jobs outside the Bell companies. 

Only a very small number of workers in offices and businesses 
belong to a union. The majority of employees in these work settings 
are dependent on employer-provided (re)training or must look to 
other sources of education and training for programs. 
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SUMMARY 

Corporate training that is mandated, provided, and/or paid 
for by the worker's employer can eliminate a significant number 
of the barriers facing employed adults noted above. Some of these 
barriers and the means used for overcoming them include 

• Financial constraints— employer finances the total costs of 
the training. 

• Time and location constraints — programs are offered at 
the workplace or a nearby training facility during n ular working 
hours. 

• Problems due to prior educational attainment — remedial 
courses are offered; programs are held in familiar or nonthreaten- 
ing settings (e.g., the workplace); active, hands-on participation 
by the learner is encouraged. 

• Scheduling problems — programs are generally short term, 
at or near the workplace, with flexible curricula. 

In addition, training is provided on state-of-the-art equipment 
and frequently gives the trainee important, transferable skills use- 
ful for job and career transitions. 

Unfortunately, not all workers have the opportunity to receive 
technology training from their employers. And, of course, there 
are thousands more unemployed adults who desire such training. 
They must rely on other providers. 

EDUCATIONAL INSTITUTIONS 

The range of education and training opportunity currently 
available, in addition to that provided or sponsored by employers, 
is considerable and is offered by a wide variety of institutional 
providers and organizations. While it is likely that, for the fore- 
seeable future, employers will continue to provide the majority of 
training in a variety of new t ;hnologies, educational institutions 
are increasingly offering training in a variety of new technologies 
as part of their educational programs. 

NONCOLLEGIATE POSTSECONDARY SCHOOLS 

A growing number of people are turning to noncollegiate post- 
secondary schools (often called proprietary or trade and technical 
schools) for courses in electronics, communications, computers. 
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health care, and secretarial fields. In the past 2 years, enrollments 
in these schools have increased by 25 percent. More than 1.5 
million people are enrolled annually in these public and private 
training institutions. Women, once a minority in these schools, 
currently constitute 52 percent of their enrollments. 

Many proprietary schools are small and independently owned 
and specialize in training students for a single vocation. But many 
others are part of chains of three, four, or more schools. Large 
national corporations are active in the field, too. ITT Educational 
Services, Inc., is the leading example, operating a nationwide 
network of 28 proprietary schools offering technical and business 
programs and 19 career training centers. ITT trains more than 
15,000 people annually in 39 business and technical skill areas. 
Offering primarily vocational and technical courses on a part-time 
and full-time basis, noncollegiate postsecondary schools do not 
grant degrees. Progreuns last from 2 weeks to 2 years. Tuition for a 
typical 10-month course held 5 days a week, 5 hours a day averages 
$2,000, a price that clearly puts it out of reach of the average low- 
skilled, low-paid worker or unemployed would-be worker. There 
is no guarantee of a job upon completion of a course, although 
the schools frequently emphasize the high starting salaries offered 
in sought-after fields and the schools' close links to community 
employers. 

Noncollegiat-e postsecondary schools maintain a high degree 
of flexibility in admissions reqr.irements and in courses offered 
and are generally responsive to local employment needs. In re- 
gard to the effectiveness of these schools in training students for 
actual jobs, however, evidence to date is mixed at best. Several 
studies have found that relatively few grcuiuates of professional or 
technicaHevel training courses actually find jobs in that area. This 
is particularly true for graduates of computer courses. Clearly, the 
need for obtaining information on quality of the program, comple- 
tion rates, entry requirements, costs, financial aid, job plEicement 
rates and assistsuice, and refund policies is crucial for any individ- 
ual seeking (re)training in hopes of obtaining a new or better job 
(Kaercher, 1983). 

Two-year Colleges 

The nation's 1,296 2-year community and junior colleges offer 
a variety of courses in technology training and updating, for those 
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currently employed as well as those seeking to enter or reenter 
the labor market. Because the majority of the 2-year schools 
are publicly supported, tuition and fees are generally low and 
affordable. Also, because of their liberal admissions policies, 2- 
year colleges may be particularly attractive to those would-be 
adult learners who have not fared well within the traditional formal 
education system. 

Recent data reveal that the community and junior college pop- 
ulation is a working population (in 1985, more than 70 percent of 
full-time students at 2-year colleges were employed), with partic- 
ular interest in the occupational pay-ofF of the programs in which 
they are enrolled. The data also show that the 2-year colleges 
are serving an extremely varied clientele consisting of adults (the 
average age of community college students is 27), women (who 
comprise 55 percent of enrollment), minorities, and the "disad- 
vantaged," as well as substantial numbers of conventional postsec- 
ondary students (Charner and Eraser, 1984). 

These schools have been very responsive to the learning and 
training needs of adult workers in their communities, particularly 
blue-collar workers. A recent study indicated that 41 percent of 
community colleges had developed programs in response to union 
requests. Twenty-five percent were offering classes ofF-site in work- 
places, union halls, and community centers. Programs included 
skill-upgrading in such areeis as el* ^tronics, welding, and secretar- 
ial work. The main unions involved were the electrical workers, 
machinists, carpenters, plumbers, and sheet-metal workers (Gold- 
stein, 1984). It is likely that this responsiveness on the part of 
community colleges accounts for the finding that a higher percent- 
age of blue-collar and service workers enrolled in adult education 
were in 2-year colleges than in any other type of institution (Na- 
tional Center for Education Statistics, i979). 

Conununity and junior colleges also work effectively with local 
business and industry. These partnerships take a variety of forms, 
most frequently including plant-specific training provided by the 
college under contract with a local employer or employers, equip- 
ment use or donation, industry £issistance in devciloping programs, 
faculty assignments in industry, industry pc^-- ">nnel as part of the 
instructional staff, sharing of facilities, and on-the-job training. 

One cooperative program is the Associate Degree Program 
for Motorola Technicians operated by the Rio Salado (Arizona) 
Community College. Its goal is to train entry-level workers to 
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develop knowledge and skills sufficient to earn an Associate in Ap- 
plied Science degree in Electronic Technology and to allow them to 
return to the workplace at a higher-level job. Traditionally tech- 
nicians in this industry have been men while wcnen have tended 
to fill the ranks of the assembly-line. The progiam's objective is 
to move more women into higher-skilled, better-paying technician 
positions. 

Normally a 2-year degree program, the 64-credit program has 
been compressed into 1 year. The curriculum leads to an Associate 
of Science degree for either an electrical technician or semiconduc- 
tor technician and was developed jointly by the college and the in- 
dustry. Courses are concentrated in a short time period of 5 weeks 
with classes meeting for 3.5 to 4 hours, 5 days per week. Among the 
courses included are Introduction to Algebra, Economics, General 
Psychology, Electronics I, Speech, Stress Management, Digital and 
Logic Circuits, and Solid State Devices. Finally, all participants 
take part in on-the-job training cooperative work experience when 
they actually work at technician jobs in the plant. In addition 
to instruction, the college provides counseling and other student 
services. 

Motorola provides the students for the program from the ranks 
of its assembly-line employees. The company pays the employee's 
salary for the entire year of the program, in addition to all appli- 
cable tuition and book costs. The company also has provided a 
Technical Training Center at the work site consisting of 2 class- 
rooms (for instruction) and 18 lab stations (for instruction and 
practice). A full-time director, lab technician, and secretary are 
also provided by the company. The cost for the program runs 
about $18,000 per student. This includes student salaries but not 
facility and staff costs. 

Participants in the program included 130 individuals, almost 
all women, over 2 years. Although placement in technician po- 
sitions was not guaranteed, 98 percent of participants completed 
the program, and 95 percent of the participants were promoted, 
on a competitive basis, to either electronic technician or process 
technician positions in the company. The average salary increase 
after program completion was approximately $2.00 per hour, from 
$8.25 per hour as an assembly line-worker to $10.00 per hour as a 
starting technician. 
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Four-Year Colleges and Universities 

Colleges and universities have long been involved in the fur- 
ther education of adults through their continuing education and 
extension departments. Approximately 1,230 4-year institutions 
of higher education operate such programs or variations thereof. 
In general, the range of courses is broad and varied, although usu- 
ally not for degree credit. The participants in these continuing 
education programs are usually well educated and fairly well-off, 
and the programs are generally supported almost entirely from 
student fees. 

Recent trends in overall college enrollment indicate that more 
women and adults are entering the regular departments of colleges 
and Tmiversities. Overall the proportion of college students who 
were women rose from 43.1 percent in 1972 to 51.5 percent in 
1982. Students 25 years old and over accounted for 28 percent 
of enrollment in 1972 and for 35.6 percent in 1982. Part-time 
students increased from 34.1 percent of the entire student body to 
41.9 percent in the same time span (National Center for Education 
Statistics, 1983:98). Given the decline in the traditional youthful 
population and the increase in adult students, higher education 
institutions may be forced to move away from what some critics 
have called prejudice against the adult worker toward a "new 
understanding of adult learning" (Barton, 1982:143). 

Colleges and universities are providing more learning oppor- 
tunities for adults through two separate approaches: adapting the 
delivery of traditional programs to accommodate a nontraditional 
student population and offering nontraditional programs to both 
traditional and nontraditional students. Among the modifications 
being made are scheduling classes at night and on weekends; of- 
fering classes at diverse locations, such as libraries, employment 
sites, and union halls; using the media to transmit courses, lec- 
tures, and reading materials; easing admission requirements and 
formal entry qualifications for certain courses of study, including 
the granting of credit for life experience; and encouraging greater 
use of independent study. 

An unusual example of a nontraditional program in technical 
training is the Grass Roots Computer Literacy for Rural Adults 
Project oper.-^ted by the University of Idaho Cooperative Extension 
(with funding from the U.S. Department of Education's Fund 
for the Improvement of Postsecondary Education). This project, 
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started in the fall of 1983, has two goals. The first is to design, 
test, and evaluate a curriculum to teach computer literacy to rural 
adults, particularly women. By computer literacy, the project 
means the ability to understand simple computers and to be able 
to upe mini- and microcomputers in work or home settings. The 
second goal is to develop a delivery system that is appropriate for 
teaching in rural communities. In developing the curriculum, the 
designers recognized the necessity cf incorporating rural values 
and experiences. 

This curriculum eliminates a numl tr of the \nown barriers 
adult participation in the project. There are no costs to the 
participant? in tLi program, because they are covered through 
!ihe project's federal grant. Courses last for 4 weeks (2 evenings 
per week) and are located at local high schools. The curriculum 
includes a math-readiness component uii* !; covers math concepts, 
problem solving, and manipulation skills. A language-readiness 
component focuses on logical thinking and the communication 
skills involved in information processing. Participants are encour- 
aged to share feelings and successes by te2u:hing each other and 
by encouraging and facil'*5*ting ideas to be exchanged. Clsisses are 
small (12 per class) to aL^^r for group interaction and discussion. 

Community people, small business persons, farmers, and 
homemakers participate in the delivery of the program as su- 
pervised peer teachers. These ^er teachers are selected by local 
advisory committees and train i by project staff to recruit stu- 
dents etnd teach the course. 

All of the program participants have become computer liter- 
ate. To date over 600 students have enrolled in the program. 

Both colleges and universities seem to be moving toward 
greate ^^exibility in accommodating diverse new populations of 
would-be learners. Practices vary significantly, however, as does 
the level of institutional responsiveness to the special needs of 
workers in search of specialized technology training. Innovative 
approaches such as those cited above represent, in most in-^tauces, 
isolated departures from traditional delivery systems geared to- 
vv urd traditional student populations. 
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Professional Associations 

Professional associations are composed of member practition- 
ers within a particular occupational group and are aimed at ad- 
vancing the interests of the occupation as a whole as well as en- 
hancing the occupationeil competence of its individual members. 
These associations are organized on a national, regional, state, 
or local basis and consist of such diverse memberships as engi- 
neers, real estate brokers, doctors, secretaries, and sociologists. 
They serve their members through meetings and conferences, pro- 
fessional publications, workshops, courses, and other educational 
activities. These activities are almost always part time and are 
usually paid for by the participants or their employers. 

The American Management Association (AMA) is a major 
provider of education, with its 7,500 lecturers and discussion lead- 
ers and the provision of almost 100,000 courses for business per- 
sonnel in a recent year (Anderson, Kasl, and Associates, 1982). 
Most of the courses last 1 *:o 4 days and mclude subjects such 
as Production Planning and Control, Utilizing Computer-Aided 
Engineering for Better Design, Pre-retirement Planning, Career 
Workshop for Executive Secretaries, and Improving Interviewing 
Skills. Recently the AMA began offering courses on integrated of- 
fice systems to assist in making the changeover to the automated 
office. For those unable to leave their places of business, the AMA 
provides in-house courses for groups or supplies multimedia pack- 
ages and a trainer for companies to use. 



GOVERNMENT AGENCIES 

Government agencies provide a wide range of programs offer- 
ing technology training at low cost or no cost to the participant. 
Very few programs, howsver, are aimed at the adult female worker 
who has been, or expects to be, affected by the introduction of 
technology into the office or business. 



PUBLIC SCHOOL SYSTEMS 

Local school systems, though mainly focused on educating 
youth, have long offered adult education courses. With projected 
stabilization and, in some cases, decline in enrollments, it is likely 
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that the trend of offering programs for adults will increase, par- 
ticularly at the secondary level. Meoiy schools, especially voca- 
tional schools, are upgrading their equipment through donations 
from and partnerships with employers, and schools throughout 
the country are benefiting from contributions from computer com- 
panies in particular. It is very likely, therefore, that computer 
training courses in a variety of fields will be increasingly available 
to community members through adult education programs. 

One example of such a program is the "Computers for the 
Medical Assistant** course offered by the Fairfax County (Virginia) 
Public Schools Office of Adult and Community Education. The 
class, which meets weekly at a local high school for 5 weeks, 
explores the use of automation in the doctor's office. Another 
course covers the coding system being implemented in hospitals, 
insurance companies, and doctors' offices. Classes are held at 
nighty and costs are very low. 



Increasing numbers of community agencies and organizations 
are offering courses in technology use, p^ticularly the operation of 
microcomputers and computer literacy. One example is a free com- 
puter education program started in 1983 by the Tacoma (Wash- 
ington) Public Library. Local library officials developed the pilot 
program, named Compulit, after learning that while computer ed- 
ucation courses were available in area schools, no such programs 
were available for adults. Compulit consists of three computer lit- 
eracy classes, a microcomputer laboratory, and a computer check- 
out service in which class enrollees are allowed to take home a 
microcomputer. The computer laboratory is equipped with a va- 
riety of microcomputers and many popular home and business 
software programis. The students have been about equally divided 
between me^i and women, and slightly more than half have been 
between 36 and 64 years old (Computerworld, 1984:34). 

FEDERAL EMPLOYMENT AND TRAINING PROGRAMS 

The federal government, through an array of employment and 
training programs, provides significant education and (re)training 
opportunities, focusing on entry-level training for the diseulvan- 
taged would-be worker, with some attention paid to the retraining 
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of the dislocated work<;r. Most recently, federal programs for 
unemployed and disadvantaged workers have included the Com- 
prehensive Employment and Training Act of 1973 (CETA) and its 
successor, the Job Training Partnership Act (JTPA); the Work 
Incentive (WIN) program; and the Trade Act of 1974. The types 
of training provided through these programs include msichine tool, 
welding, secretarial, electronics, clerical, and nursing (LPN). The 
CETA program, which focused mainly on disadvantaged workers, 
relied increasingly during its life span on public sector employ- 
ment as its chief mechanism, with training accounting for only 
one-quarter of program expenditures by the end of the 1970s. De- 
spite the negative image often associated with CETA, it was found 
that the program helped rsdse earnings substantially for women 
and male workers with little or no recent work experience (U.S. 
Congress, Office of Technology Assessment, 1986:170). 

The current Job Training Partnership Act (JTPA) is expected 
to produce 800,000 to 1,000,000 trainees in fiscal year 1984 at 
a cost of $3.5 billion. The bulk of this money was to support 
the training of disadvantaged youth in marketable skills. In FY 
1983, about $215 million was allocated under Title III for the 
retraining of adult workers who lost their jobs in heavy industry 
because ./automation or the 1981-1982 recession. The program 
emphasizes training in fields where job openings are increasing, i.e., 
the service industries: health care, food services, clerical work, 
and computer sciences. According to the Office of Technology 
Assessment (OTA), only 4 percent of eligible displaced workers 
are estimated to have participated in Title III programs in 1983, 
the majority of whom were white males (U.S. Congress, Office of 
Technology Assessment, 1986:174). In addition, OTA expresses 
concern over whether displaced workers m these programs are 
getting enough chances at training for new skills and occupations. 
Some critics, moreover, believe that trainees, particularly women, 
are being shortchanged because the program emphasizes short- 
term training for low-level jcbs that could be obtained without 
the training (Johnson, 1984:9). 

For eligible workers (those losing jobs due to foreign compe- 
tition), the Trade Act of 1974 provides some important benefits 
not available under Title III of JTPA: support payments for work- 
ers in tr^ning and generous relocation assistance. The numbers 
served, however, are very small and are decreasing; in 1984, only 
6,538 workers entered training upder the program, compared with 
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20,386 in 1981 (U.S. Congress, Office of Technology Assessment, 
1986:197). 

The Work Incentive (WIN) program provides training and 
employment services for Aid to Families With Dependent Children 
(AFDC) participants, 90 percent of whom are women. In FY 
1985, approximately 350,000 WIN participants found employment, 
generally entry-level positions in metintenance/clerical fields, park 
service, and human services. In keeping with the 2ums of the WIN 
program (to help participants lessen their dependence on welfare), 
the bulk of the tr^ning provided focuses on remedial education, 
job search techniques, and basic occupational skills, with little 
emphzisis on higher-skilled technology training {Employment and 
Training Reporter, 1986:647). 

Sinc3 1980, and particularly under JTPA, local partnership 
programs have been preferred as both the locus of responsibility 
and service deliverer for federally funded training programs. These 
partnerships take a variety of forms but, in almost every case, al- 
ways include the involvement of one or more major employer (s) 
in the community. The presence of the employer is designed to 
assure that training programs are up-to-date and provide training 
in skills needed for current or projected jobs in local industry and 
businesses. The programs described below are typical of the col- 
laborative efforts focusing on the provision of technology training 
at the state and local levels. 

Word Processing Training Centers are currently operating 
in 32 cities atcross the country. These centers are run by local 
community-based organizations in partnership with the IBM Cor- 
poration, with additional funding from the Job TVaining Partner- 
ship Act. TVaining in word processing, computer operation, and 
computer programming is provided to some 3,000 individuals an- 
nually, most of whom are women in their late twenties and thirties, 
although ages range from 18 to 55. The training is done on up-to- 
date equipment provided and updated periodically by IBM, which 
also provides loaned staff to the centers for the first 3 years of 
operation, at which time centers are expected to be self-sufficient, 
although IBM continues to donate and upgrade equipment. 

One specific example, the Washington, D.C., Word Process- 
ing Center, is operated by the Washington Urban League and 
serves three main categories of workers: women returning to the 
work force, workers whose jobs have been terminated, and public 
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assistance recipients. Ninety-eight percent of the program partic- 
ipants are female. The training course, which is promoted heavily 
through local advertising, lasts for 26 weeks and consists of 6 hours 
a day, 5 days a week. While no stipend is offered to trainees, they 
do receive $35 a week to cover transportation, and other support 
services, including counseling, are provided. The center trained 
153 word processors in 1983, over 85 percent of whom were placed 
in jobs with an average starting salary of $13,400. In a follow-up 
of trainees placed during the center's first 3 years of operation, 
75 percent had been retained by their employers, and several of 
the trainees had moved up to become administrative assistants or 
managers. Its operators are convinced that the program offers par- 
ticipants not just entry-level skills but also the skills needed to gain 
upward mobility within the employing organization. Twenty-three 
new centers were added to the national program in the summer of 
1985. 

A state-funded cooperative effort, the Bay State Skills Corpo- 
ration (BSSC) was created by the Massachusetts state legislature 
in 1981 to act as a catalyst in forming partnerships between busi- 
nesses and educational institutions to train workers in skills needed 
by growmg industries in the state. BSSC provides grants to public 
or nonprofit education and training institutions, which link up 
with one or more growing companies to train workers for specific 
jobs. Participating companies are required to match the grant 
with contributions of equipment, materials, staff time, or cash. 

The training can take place at community colleges, vocational 
schools, 4-year colleges, universities, and community-based em- 
ployrnent and training organizations throughout the state. The 
trdning is not restricted to unemployed or poor individuals. Be- 
cause employers' major criteria are the need for skilled workers, 
BSSC's primary focus is on training people for jobs, regardless of 
their economic status. The programs cover a variety of training 
levels, including entry-level training, employee upgrading, retrain- 
ing, and advanced (college- and university-level) programs and run 
from 20 weeks to 20 months. Training is provided in a wide va- 
riety of new and emerging occupations, such &s nuclear medicine 
technology, computer-aided design/computer-aided manufactur- 
ing, plastics technology, and advanced automation and robotics, 
in addition to the more traditional occupations of the machine 
trades, licensed practical nursing, and junior accounting. 
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To date, BSSC has served approximately 1,500 adults in its 
training programs. Women tend to predominate in the technician- 
level training courses and are currently underrepresented in the 
higher-skilled programs, such as robotics and manufacturing engi- 
neering. Several mid-level prog»*ams have been targeted for women 
and minorities and have been jccessful in moving them into jobs 
as technical writers and computerized materials managers (at an- 
nual salaries averaging between $15,000 and $25,000). In addi- 
tion, BSSC has contracted with the Women's Technical Institute 
of Boston to provide training for women in higher-level electronics 
jobs and with Northeastern University to provide programs for 
women in engineering and in information systems. 

IN SEARCH OF TECHNOLOGICAL 
TRAINING EQUITY 

Probably the most typical technology training for women 
workers today is several hours of instruction in word process- 
ing, provided by the employer to meet its immediate needs. A few 
of the innovative technology training programs described in the 
preceding sections offer some hope that attention is beginning to 
be paid to the broader needs of women for training and retraining 
in new office and business technologies. A wide variety of educa- 
tional and trcdning programs is available, but very few focus on 
training for higher-skilled, higher-level positions in emerging occu- 
pations. Nor is training being designed to meet the differing needs 
of women at varying stages over the life span. Very few programs 
appear to differentiate between the training needs of women and 
men. Counseling and career development are included in only a 
few programs. 

It is possible, perhaps, that this review does not reflect the 
bulk of what is currently happening in individual programs, but 
it is unlikely that a significant number of programs are operating 
in relative obscurity. The limited information available and the 
growing concern over women's role in the *'Office of the Future" 
lead us to a aiscussion of appropriate research and actions to better 
meet the technological training and educational needs of women. 
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Information Gaps 

There is an imperative need for better and more comprehen- 
sive information on education and training for occupations and 
jobs affected by the new office and business technologies. Stud- 
ies such as the National Commission for Employment Policy's 
project, "Technological Change and Employment: The Effects of 
Computer-Based Equipment,'* are beginning to fill some of the 
information gaps, but currently there does not exist a single data 
base that exsimines the complete system of training opportunity 
in the United States. Within this larger category, specific data are 
needed on the structure of (re)training opportunities for women 
and men in terms of the providers of (re) training services; the 
need for (re)training in terms of changing occupational skill re- 
quirements due to technology; and the demand for technology 
(re)training by individuals and employers. 

Specifically, an inventory of technology training programs 
needs to be developed, particularly for service and information 
occupations. Such an inventory should provide a history of pro- 
grams (goals, objectives, population served, and outcomes) as well 
as descriptions of training and services offered and instructional 
approaches. Complementing the inventory, additional information 
could be obtained through a longitudinal data collection com- 
ponent that would emphasize patterns of occupational mobility, 
attitudinal and behavioral changes, and patterns of technology 
education and training for women and men at different stages of 
their life spans. Analysis of such longitudinal data could track 
patterns of participation; assess the short-term and long-term na- 
ture of barriers to participation for population subgroups; measure 
ihe impacts of different education and training experiences on job 
mobility, attitudes, and behaviors; and assess the impacts of in- 
stitutional initiatives aimed at increasing the technology training 
opportunities for women. This information could be collected on 
a regular basis by the federal government, perhaps as part of the 
National Center for Education Statistics' survey of participation 
in adult education. 

A parallel information collection effort would focus on a series 
of case studies of a selected number of technology training pro- 
grams in service and information occupations designed to train 
women for middle-level and higher skilled positions in these indus- 
tries. These case studies could help identify specific components 



BRil^A SHORE ERASER 



367 



that best serve the needs of or eliminate the barriers for different 
groups of women in obtaining the skills required for the higher tier 
of jobs within those occupations affected by new technology. 

One approach to conducting these case studies might be to 
build on the groundwork laid by the authors of In Search of Excel- 
lence (Peters and Waterman, 1984). The majority of companies 
identified as "excellent" were in the service, information, and high- 
technology sectors and were judged to be far above the norm in the 
amount of time they spent on training activities. Although system- 
atic data on training were not collected and no mention was made 
of these companies' policies with regard to women specifically, 
several of the companies have reputations for being particularly 
responsive to the education and training needs of their office work- 
ers. It would be worthwhile to examine more closely some of these 
companies' policies and programs relating to the introduction of 
new technology into the workpl2u:e. 

Case studies should also be conducted of programs offered by 
educational institutions and by other public and private training 
providers, particularly those developed by groups with a long-term 
interest in the technological preparation of women for occupations, 
such as those operated by unions and conmiunity service organi- 
zations. 

Dissemination of the information resulting from the case stud- 
ies as well as from the inventory and the longitudinal study should 
not be limited to researchers and government policy makers. A 
central clearinghouse with direct £iccess to employers and educa- 
tors is essential to the implementation of any recommendations 
arising from the information collection efforts. One possible site 
for such a clearinghouse might be the recently established Center 
for Education and Employment, operated by Teachers College, 
Columbia University, whose mission is to explore education and 
training alternatives that contribute to lifelong learning and re- 
training for both personal development and effective instruction. 



EDUCATION Policy 

Beyond the collection of more and better-quality information 
on training for new technologies, special attention must be paid 
to what is (and is not) currently happening at the various levels 
of education today, with particular concern focused on long-range 
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occupational and career impacts relating to women and technol- 
ogy. 

Early emphasis at the elementary and secondary school lev- 
els must be placed on access to math and science skills for girls, 
so that more options will be open to women on completion of 
secondary schooling for tredning in higher-level scientific and tech- 
nical occupational skills. This is true for all students, not simply 
those traditionally college-bound. Such education is increasingly a 
prerequisite for those wishing to enter 2-year technology training 
programs without first having to participate in remedial courses. 
Currently, too many options for advanced technology training 
appear to be closed to women due to the lack of an adequate 
background in science and related fields. 

Vocational education is often criticized for perpetuating sexual 
segregation in training offered to students at the secondary level. 
Girls are still being tracked, for the most part, into clerical and 
secretarial courses, while boys are encouraged to enter the more 
technical training programs. Frequently, critics charge, even the 
technical courses lag behind economic realities, teaching skills that 
are no longer in demand on equipment that is already obsolete 
for jobs that are being eliminated. Clearly, the role of vocational 
education in preparing women and men for emerging technological 
occupations needs to be reassessed and perhaps restructured. 

As far as postsecondary education is concerned, reference was 
made earlier to higher education's "prejudice" against the adult 
learner. In an age when there is an expanding need for the retrain- 
ing of adults and a dwindling number of traditional young stu- 
dents, colleges and universities must start rethinking their policies 
regarding the education and training required for an increasingly 
knowledge-intensive, service-oriented economy. This rethinking 
process has already begun at some institutions, as evidenced by 
several of the innovative programs referenced earlier in this paper. 
It should be noted, however, that most of these programs oper- 
ate on the fringes of the sponsoring educational institutions and 
are generally not held in the same regard as the more traditional 
mainstream offerings. 

Community and junior colleges have historically been respon- 
sive to local economic conditions and the training needs of area 
employers. In 1978, 2-year colleges became the course providers 
most frequently cited by adult education participants. Reflecting 
their concern for the learning and training needs of adult workers 
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in their communities, these schools offer a wide variety of occupa- 
tional programs. Information is lacking, however, on the level of 
technological skills offered in many of these programs and on how 
course completers fare in the job market and in their careei devel- 
opment. Concern hsis been expressed by some that the focus on 
narrow job-specific training may limit the general employability of 
progrcim participants and may ultimately reduce the adaptability 
of the work force. The inventory of technology training pre grams 
recommended earlier would contribute much-needed information 
on these issues. 

Educational institutions at all levels would do well to rethink 
their missions in terms of changing demographic, economic, and 
technological factors. TVaining and retraining will become ever 
more important dj& new skills are needed by workers over their 
life span. Educators sliould begin thinking in proactive terms, 
anticipating changing educational demands, rather than simply 
reacting to crises situations related to the immediate needs of the 
moment. 

EMPLOYER RESPONSIBILITIES 

Perhaps, as Lewis Perelman suggests in his recent book, it is 
time for employers, managers, and workers to "rethink the social 
contract surrounding the human capital they employ" (Perelman, 
1984:58). In 1982, for example, companies invested an average of 
$3,600 per worker in new facilities and equipment, much of which 
was probably linked to the introduction of new technologies. \ t 
these sEune companies invested an average of just $300 per worker 
for training. Research from In Search of Excellence indicates that 
all of the "excellent" companies treat their people (they are not 
thought of simply as workers) £is the primary source of productivity 
gains — not capital spending or automation. The most pervasive 
theme in these companies is "respect for the individual." The 
common practice among most companies of letting employees leave 
rather than retrain them for new technology reflects little of such 
respect. 

Unfortunately, existing federal policies tend to favor physical 
capital over human capital development (witness many of the tax 
provisions), and the current climate is unlikely to favor additional 
drains on the tresisury. Therefore, traditional recommendations, 
such as offering federal tax incentives to encourage employers to 
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establish or enhance in-house technical training, are highly unlikely 
to be implemented at this time. How then might employers be 
encouraged to allocate more resources tc (re)training office workers 
to allow them to benefit from opportunities generated by new 
technologies? 

Perhaps changing demographic and economic factors v/ill force 
employers to reverse their underinvestment in training for this 
population. As the supply of entry-level workers declines, women 
and minority workers, in whom human capital investments have 
been least, will comprise a greater share of available workers. This 
reality may require that employers invest more heavily in training 
to provide themselves with the skilled employees that they need. 
Particular attention will have to be paid to the retraining needs of 
employed workers whose skills no longer match the needs of their 
employers, as well as the basic skill needs of workers entering the 
labor market. 



If such demographic and economic conditions do not bring 
employers to invest more resources in industry-provided training, 
then, once again, the responsibility will revert to the educational 
system. As Noyelle, Perelman, and others have suggested re- 
cently, we may be moving toward a "truly continuing educational 
system — one that is more equitable, more flexible, better adapted 
to shorter term passages, more ubiquitous, and perhaps less spe- 
cialized in orientation than it has traditionally been" (Noyelle, 
1984:39). 

For the educational system to be responsive to the needs of 
adults, particularly women, preparing for new office and business 
technologies, it must look beyond its traditional role of education 
of youth toward its emerging role in training atdults. The educa- 
tional system must be responsive to the d' verse needs of a diverse 
society, but education and training providers cannot work alone; 
they must work collaboratively with business, labor, government, 
and other educational organizations. 

Such collaborative efforts are important because few technolo- 
gies have expanded as rapidly as the computer or penetrated so 
many sectors of the economy so quickly. Twelve to 15 million 
workers (one out of every eight employed Americans) currently 
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use computers in their jobs. More than 2 millioi business com- 
puters were sold in 1984 alone, added to the 7.5 million already 
in the workplace. This has resulted in a formidable trsdning task, 
involving workers currently on the job as well as young and older 
would-be workers. It is critical that this process ensure the eq- 
uitable availability of training in new technologies for all current 
and future members of the work force. 
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The New Technology and the 
New Economy: Some ImpHcations for 
Equal Employment Opportunity 



Thierry J. noyelle 



Are sex and race still major determinants of employment dis- 
crimination? Is the new computer technology changing the de- 
mand for labor to such an extent as to reshape the terms under 
which women and minorities encounter discrimination? As I argue 
in this paper, using evidence from empirical studies of the retail, 
insurance, and financial sectors, both questions deserve qualified 
answers (Noyelle, 1986; 1987). 

While major advances have been made in alleviating sex and 
race discrimination in the workplace, discriminatory barriers based 
on sex and race remain. Still, other bases for discrimination, which 
in the past played a lesser role, loom larger today. For example, 
there may be an increasing tendency to use age to differentiate 
youth and some groups of older workers from others in the labor 
market today. During the 1950s or 1960s, the age factor seemed 
relatively unimportant. More significantly, the role played by 
socioeconomic status may be growing in importance because of its 
implications for access to formal schooling and higher education. 
While our economy places increasing value on formal education 
as a criterion for hiring, our society continues to lag behind in 
providing equal access to quality education. 
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The new technology is changing the nature of many jobs and 
skills and, as a result, is redefining the demand for labor. In the 
process, it is loosening the hold of particular groups of workers 
on specific occupations. But its displacement effects are not re- 
stricted to women and minority workers. At the same time, the 
new technology cannot be viewed in isolation. Deep economic and 
social changes and dramatic industry shifts have acted to alter the 
overall occupational structure and to increase the importance of 
formal schooling and higher education for employment opportu- 
nity. The new wave of technological change simply reinforces these 
trends. 

The overall thesis of this paper is straightforward. I argue that 
the current labor market transformation is altering fundamentally 
employment and mobility opportunities by changing, in particular, 
the need for training and the way training is provided. Further. 
I argue that this transformation has disturbed an earlier balance 
among sources of discrimination. 

A principal conclusion of the paper is that while direct equal 
employment opportunity (EEO) enforcement in the workplace 
must continue, the reach of EEO enforcement must be widened 
from an almost exclusive focus on the workpleice to one that links 
the workplace to the educational arena. At the federal level, this 
may require a redefinition of the scope of activities of the Equal 
Employment Opportunity Commission (EEOC) through new leg- 
islation, since, under Title VII of the Civil Rights Act of 1964. 
the scope of the Commission is largely restricted to the workplace. 
Currently, equal opportunity in federally financed educational pro- 
grams is mandated by other portions of the 1964 Civil Rights Act, 
as amended, and other legislation, and is the responsibility of 
other federal agencies. Enhancing equality of opportunity in the 
transformed labor market may well require a consolidation of en- 
forcement power and an awareness of the increasingly important 
link between the two. 

The paper is divided into three main parts. The first part 
traces trends in aggregate employment data and shows which 
groups of workers have tended to gain in their employment oppor- 
tunities and which have tended to lose. The second part empha- 
sizes key changes that have occurred in the structure of the U.S. 
economy and the concomitant changes in the demand for labor. 
The third discusses the changing nature of discrimination with 
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examples from back-office and retail employment and with spe- 
cial reference to various groups of women and minorities. Policy 
implications are discussed in the conclusion of the paper. 



What can be discerned about the critical linkages between 
technology and discrimination from employment aggregates? To 
seek some answers, I developed two sets of measures — one based 
on decennial census data, the other on EEOC data. 

Table 1, based on 1970 and 1980 census data, presents an in- 
dustry shift-share analysis for six major groups of workers: youth 
(ages 16-19), black females, Hispanic females, white females, black 
males, and Hispanic males. For each group, employment growth 
(or decline) in an industry has been broken down among three 
components: first, growth (or decline) associated with the relative 
growth (or decline) of the industry; second, growth (or decline) as- 
sociated with an increase (or decrease) in the group's participation 
in the employed labor force; and third, growth (or decline) associ- 
ated with the pure "sh^ft" of the group in or out of the industry. 
In other words, the "shift" measure indicates the gains or losses 
in a given group's penetration in a particular industry, everything 
else being held constant. For each group, the "shift" measure 
is shown as a "turnover" ratio indicating the number of workers 
"shifted" during the 10-year period shown as a percentage of the 
group's 1980 employment. In addition, the positive and negative 
shifts are distributed in percentage terms among industries. The 
overall impatct of the shift is shown by means of normalized shares 
for 1970 £ind 1980. The share of employment of a group in an 
industry is divided by its share in the total labor force. This ratio 
shows the group's standing in an industry relative to the economy 
as a whole. A ratio below 1 means that the group penetration in 
the industry is lagging; a ratio above 1 means that the group is 
overrepresented. 

For example. Table 1 shows an aggregate turnover measure 
of 2.6 percent for white women, indicating tliat 2,6 percent of the 
34,806,839 white women found themselves in 1980 in an industry 
different from that in which they would have been employed had 
there been no change in the penetration of white ^omen in various 
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TABLE 1 Industry Shifts of Major Groups of Workers and Distribution of Positive 
and Negative Shifts Among Industries 



Induitry 



Employment 
Diitribution 
AH Sexei, 
Racei, Agei 
(percent) 
ig&O 1970 



Youth (16.19 Black Hiipanjc 

Yean Old) Female FemnJe 

Normalited Normahted Normalised 

Share Sh.ft Share Shift Sh^re Shift 

1980 1^ (percent) 1980 1970 (percent) 1980 1970 (percent) 



1 Health 


7 4 


S5 


0 68 


0 93 


-21 3 


2 35 


2 35 


*0 3 


I 42 


1 81 


-23 6 


2 FIRE* 


60 


50 


0 67 


0 85 


-13 2 


1 03 


0 70 


-15 1 


1 23 


1 17 


-*'3 4 


3 Social 


1 8 


1 6 


0 87 


0 70 


*3 1 


2 13 


1 32 


+ 10 5 


1 4S 


1 18 


-HO 7 


4 Buiinesi ^ 
lervicei- 


6 6 


5 7 


0 72 


090 


-14 7 


060 


0 85 


-106 


0 73 


0 83 


-6 6 


S Education 


8 C 


80 


0 62 


0 75 


-13 5 


1 59 


1 49 


f& 4 


1 14 


1 n 


-12 4 


6 TCU- 


73 


68 


0 33 


0 59 


-23 2 


0 71 


0 44 


-rl4 8 


0 52 


0 49 


+ 68 


7 Wholesale 


4 3 


4 1 


0 71 


0 68 


-08 


0 34 


0 32 


*0 8 


0 7! 


0 81 


-7 3 


8 Conitruction 


5 9 


60 


0 71 


0 52 


-<-12 9 


0 10 


006 


+ 1 4 


0 14 


0 11 


-08 


9 Public adm 


5 3 


f 5 


C40 


0 37 


-1 9 


1 51 


1 07 


+ 182 


090 


0 73 


-168 


10 ConiJi.ie^ 
lervjcei- 


20 3 


21 4 


2 46 


2 11 


+80 6 


1 06 


1 70 


'86 1 


1 23 


1 39 


-62 5 


11 Other goodf- 


4 0 


4 5 


1 06 


1 02 


*0 7 


0 20 


0 33 


'3 4 


0 59 


0 56 


-•-0 2 


12 ManuUcturing 


22 4 


25 9 


0^ 


G64 


-14 1 


0 78 


0 60 


-»>29 4 


1 14 


OW 


+ 52 3 


1980 Employment 






6.973,441 




4,659.177 




2.168.649 




f 

1 urnover" 






83 






13 9 






57 







NOTE The 12 tnduitriei are ranked by rate of growth between 1970 and 1980 from the ?Mt«Jt growmg 
(health) to the iloweit growing (manufacturing) The induitry bren<down used ii based on 
clainncat.on of service mduitriei found m Stanback et al (1981) The f.rit tno columns show the 
distribution of all employed among the 12 mduitriei m 1970 and 1980 The positive and negative 
"shift- IS distrib.ited for each group on a percentage basis The normalized shares cf major group* 
of workers shown for 1970 and 1980 are computed by dividmg the share of employment held by e;ich group 
in each industry by that «»me group's share of employment m all industries combined An index below 
1 00 indicates underrepresentation, above 1 00, overrepresentation. For definition of 'shift,' see 



j-Finnnce, insurance, and real estate 
-Legal, accounting, advertising, and the like 
^Transportation, communications, and utilities 
-Retailing and pe«ona! services 
^Agriculture, mining 

-Total shift for given group measured m percentage of 1980 employment See text 
SOURCE Bureau of the Census, 1974, 1984 
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Hitpanic 




White 






Bl»ck M«!t 




M»Ie 






Female 






Nonn«Iite€l 




Nonn«Iit«d 




Norm tilted 






Shftrt 




Shift 


Sh»re 




Shift 


Share 


Shift 


Induitry 


19S0 


1970 


(pcrctnt) 


19S0 


iM 


(percent) 


1980 


1970 


(Percent) 


1 Health 


0 65 


0 58 


+7.7 


0.42 


0.46 


-3.4 


1.74 


1 93 


-28.4 


J FIRE- 


0 58 


0 53 


+4 5 


0.54 


0.61 


-8 3 


1 43 


1 41 


-rl4 7 


3 Socul 


0 84 


0 86 


-2.1 


0 48 


0 61 


-7.4 


1.4S 


1 32 


■^l 1 


4 Busineff ^ 




















»erv»ce»- 


0.R2 


0 84 


-4 9 


098 


096 


+7 2 


0 92 


0 to 


+ 11 5 


5. Education 


0 68 


0.54 


+16 4 


0 42 


0.45 


-6 9 


1 53 


1 70 


-37 9 


6 TCU- 


1.72 


1 45 


+38 5 


1.12 


1 17 


-11 3 


0 56 


0 59 


-IS 


7 Who]e»Ie 


096 


1.00 


-7 2 


1 18 


1 2S 


-11.3 


0 67 


0 65 


+ 4 7 


8 Conitruction 


137 


1 56 


-29 5 


1.70 


1 47 


+34.4 


0 21 


0.17 


+10 8 


0 Pub!:c %dm 


1 33 


132 


-1 7 


0 87 


1.12 


-44.0 


0 88 


0 77 


+25 8 


10 Consume^ 










090 


•2 9 








iervic«t- 


0 72 


0 74 


-16.7 


090 


1 30 


1 28 


+3 4 


11 Other good»- 


0 88 


1.30 


-37 8 


2 04 


1 97 


•4 5 


0 40 


0 27 


'r20 9 


12 Manufacturing 


1 29 


1 21 


+32 9 


1 26 


1.10 


+58.4 


0 72 


0 77 


-32.1 


1980 Employment 


4,674.871 




3,288,208 




34.806.83'> 




Turnover^ 


43 






33 






26 
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sectors of the economy between 1970 and 1980. In addition, the ta- 
ble shows that this shift was primarily due to increased penetration 
in public administration (explaining 25.8 percent of the positive 
shift); other goods (+20.9 percent); finance, insurance, and real 
estate (FIRE) (+14.7 percent); and business services (+11.5 per- 
cent), matched by decreased penetration in education (explaining 
37.9 percent of the negative shift), manufacturing (-32.1 percent), 
and health (-28.4 percent). 

On the whole, Tible 1 points to the following: industry shifts 
were extensive among black females (turnover of 13.9 percent for 
the entire group) and youth (8.3 percent turnover) and rather lim- 
ited among white females (2.6 percent turnover), Hispanic ma^es 
(3.3 percent), and black males (4.3 percent). 

The largest exit move for black femstles was out of the personal 
services industries where large numbers used to be employed as 
domestic servants. Their greatest gains were in manufacturing 
(+29.4 percent); public administration (+18.2 percent); and FIRE 
and transportation, coimDunications, and utilities (TCU) (+29.1 
percent combined) where they made substantial gains in clerical 
work; and the educational sector (+9.4 percent). Youth's greatest 
losses were in TCU, FIRE, and business services (51.1 percent of 
their losses combined), v/hile their greatest gains were in retailing 
(a staggering 80.6 percent). 

The patterns of gains and losses among Hispanic females 
tended, with some discrepancies, to resemble those of black fe- 
males. Among bletck males and Hispanic males, there were limited 
positive shifts, overwhelmingly concentrated in some of the least- 
dynamic and slowest-growing sectors of the economy: manufactur- 
ing and TCU for black males (+71.4 percent), and manufacturing 
and construction for Hispanic males (+92.8 percent). Lastly, the 
key finding for white women remains that industry shifts over the 
decade were very limited, with an overall turnover of only 2.6 
percent. 

The second set of data, presented in Table 2, shows changes 
in the normalized shares of five demographic groups of workers in 
major occupations between 1966, 1978, and 1981. These data are 
for large private-sector firms only (100 or more employees) and 
are based on EEX)-1 reports, which large employers must file every 
year. They show the progress made by various groups of workers 
in what has been traditionally the most progressive sector of the 
economy in terms of EEO enforcement — that of large employers. 
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Some major changes are worth highlighting. The data show 
white women advancing out of clerical positions and making large 
g'-las in professional ranks; black women and Hispanic women, 
respectively, moving out of service worker and laborer positions 
while, in both cases, gaining in clerical positions; and black men 
and Hispanic men shifting out of laborer positions and into oper- 
ative and craft positions. Despite some scattered gains, minority 
males in general continue to trail considerably in the fast-growing 
white-collar occupations. Of all groups, Hispanic males appear to 
be the least mobile. 

Together these two data sets suggest the following: (1) a 
relative narrowing of job opportunities for youth as their concen- 
tration in retailing increased; (2) a relative improvement in the 
position of women as shown by the gdns of minority women into 
clerical positions and the eidvances of white women into profes- 
sional positions; and (3) a general lack of progress by minority 
men in entering the relatively fast-growing service industries and 
white-collar occupations. 

Findings regarding age-based discrimination are incomplete. 
Aside from the patterns observed among youth, the statistical 
analysis developed for this paper appeared too crude to yield sig- 
nificant evidence of age-based discrimination among other groups, 
although it is thought to exist. 

THE TRANSFORMATION OF THE AMERICAN ECONOMY 
AND CHANGES IN THE DEMAND FOR LABOR 

THE RISE OF THE NEW SERVICE ECONOMY AND 

ITS Impact on the Industry- Occupation structure 

For some time now, the U.S. economy has been in the midst 
of a major transformation, involving the shift of capital and labor 
out of the smokestack industries and into high-tech and service 
industries. While this transformation had been in the making 
through much of the early postwar period, the acceleration in the 
internationalization of the economy after the first oil crisis of 1973 
contributed to speeding the redeployment of resources, as many 
older industries were put through the wrenching test of worldwide 
competition (Noyelle, 1984; Stanback and Noyelle, 1982; Stanback 
et ai., 1981; Ginzberg and Vojta, 1981). 
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TABLE 2 Employment by Sex, R*c«, and Occupation in EEO Reporting Firms: All Industries, 1981, 1978, 1966 



Occupation 



EEO Firrn Employees 
Di»tnbut«d Nonrultstd Share* 

by Occup at ion WhiU Malt 



WhiU Fc tal« 



Black Mal« 



Black Female 



HUpanic Male 



1981 MB 1966 1081 1978 1966 1981 1978 1966 1981 1978 1966 T^M 1978 1966 "l981 15^ 1586 



Hnpanic Femalt 
1981 1978 1966 



Mftnaftn and 



sdminutraton 


11.7 


10.8 


82 


1.S4 


1.56 


1.47 


0.55 


0.48 


0^2 


0 47 


0 41 


0 12 


0 27 


0.21 


008 


050 


0 48 


0.51 


0 27 


0 21 


0.10 


ProfcMion&ls 


9.7 


86 


6.6 


1 17 


1 21 


IM 


1.01 


096 


0 46 


0.52 


0.50 


0 15 


0 44 


0 40 


0 24 


0 55 


0.59 


047 


0 52 


042 


0 16 


Techniciant 


5.7 


S.0 


4.5 


1 10 


1 10 


1.09 


0.98 


098 


099 


065 


0.57 


0.26 


0 89 


0 92 


1 05 


068 


068 


0S5 


0 59 


065 


0S6 


Salet worker* 


90 


88 


7.1 


0 86 


088 


0 98 


1.40 


1^9 


1.50 


0.48 


0 45 


0 17 


080 


0 77 


0S6 


0 56 


0 52 


0.41 


1.00 


0 89 


0.92 


Clerical worker* 


16^ 


15 6 


16.7 


0 27 


OJO 


045 


2 07 


; 16 


2.45 


0.55 


050 


0 16 


1 75 


165 


1 05 


0 29 


0 29 


051 


1 75 


168 


149 


Craft worker* 


12.1 


12.6 


14.2 


165 


1 S8 


1 46 


0 21 


0.21 


0 20 


1 20 


1.10 


o:>& 


0 22 


0 21 


0 17 


1.58 


1.52 


1 01 


0 27 


0.52 


045 


Operatives 


19J 


21.1 


25.4 


106 


104 


100 


0.72 


075 


0 85 


168 


1.67 


. 46 


109 


1 12 


0 98 


1 41 


1 59 


1.50 


1.18 


1.16 


1 15 


Laborer* 


7.5 


85 


9.7 


0 92 


0 89 


086 


0.70 


0.74 


066 


2C^ 


2.06 


5 07 


1 16 


1 21 


1 45 


2 47 


2 48 


2.79 


1.75 


1.84 


1.74 


Service worker* 


9.1 


9.0 


7.7 


061 


060 


0.66 


1.15 


1.21 


1 15 


165 


160 


2 52 


2.20 


2 55 


5 95 


1.47 


1.55 


162 


1.59 


1 58 


1 57 


Total 


100 0 


100 0 


100 0 






































Percent employed in 
EEO reporting flrm* 








48 0 


SO 2 


606 


550 


51.7 


28 0 


60 


65 


5.7 


5 5 


5.2 


2.5 


5 4 


5 1 


1.7 


2 2 


19 


C8 



NOTE- The rjr*t three column* of tht table thow the distribution of all EEO firm employee* (all sex and race combined) by occupation 
for 1966, 1978, and 19$ 1» rc&ptcttvely. Th«*e thrc* column* (ivt an indication of tht chanftng relative importance of the major 
occupation* in EEO rtportinf firm in 1966. 197$, and 1981. Tht normaliced aham of major froup* of worker* shown for 1966. 1978, and 
1981 in tht remainder of tht tablt art computed by dividinf th« shart of tmploymenl held by each froup in each occupation by that 
fToup's share of all employment tn EEO reportinc firm* (shown on tht laat l.nt of the table). An indi : below 1 00 indicates 
underreprestntation; an indtx above IXK). ovtrrtprtstntation. 

SOURCE: VS. Equal Employnr>*nt Opportunity Commission, 1966, 1978. and 1981. ^ Q 
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Between 1970 and the last quarter of 1984, 27.2 niillion net 
new jobs {Employment and Earnings^ household survey data) were 
added to the economy, of which nearly 95 percent were in the ser- 
vice industries. Looking at the Reagan years only, the shift to 
services was even sharper since, by November 1984, employment 
in the goods-producing industries — agriculture, mining, construc- 
tion, and manufacturing — had not even caught up with their Jan- 
uary 1981 level {Employment and Earnings, establishment survey 
data). In net terms, this means that employment growth, since 
early 1981, had been 100 percent in the services. 

In occupational terms, the labor market transformation of the 
1970s has led to more than 7 out of every 10 workers being em- 
ployed in either white-collar or service-worker occupations. Simul- 
taneously, a very sharp drop in the share of blue-collar workers — 
from 39.2 percent to 29.3 percent of the nonagricultural labor 
force — occurred between 1965 and 1983 {Employment and Earn- 
ings, household survey data). In short, growth has shifted to 
service industries dominated by white-collar or service-worker oc- 
cupations, technological change in manufacturing accelerated the 
shift to managerial, engineering, technical, sales, and clerical oc- 
cupations, away from blue-collar jobs. 

As Tables 1 and 2 indicate, these shifts have been tilted toward 
women and minority workers. During the 1970-1984 period, nearly 
two-thirds of the new jobs were filled by members of these groups. 
By late 1984, white males, for the first time, no longer constituted 
the majority of the lalior force: their share of the employed had 
dropped from nearly 55 percent in 1970 to 49.5 percent by late 
1984. 

the early years of eeo: opening internal labor 
Markets to Women and Minority workers 

The af'^rementioned statistics mean little until one analyzes 
who gets hired, for which jobs, and through which mechanisms. 
Looking back at the record of the postwar period, it is surprising 
to see the extent to which employers used to rely on internal labor 
market structures to train workers and staff the ranks of their orga- 
nization, and how rapidly this practice began changing in the early 
1970s (Edwards, 1979; Osterman, 1982a, 1982b; Noyelle, 1986). 
It is important to stress that this earlier reliance on "internal la- 
bor markets" was extensive not only among the manufeurturing 
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giants that typified the era — the IBMs and the GMs— but also 
among many medium-sized firms, including those in the service 
sectors (Appelbaum, 1984; Noyelle, 1986). Thus, the recent loos- 
ening of the reliance on internal labor markets cannot colely be 
ascribed to the overall industry shift to the services, but must be 
seen as part of a total labor market transformation affecting both 
manufacturing and service industries. 

In the insurance industry, for example, most workers entered 
firms straight out of high school, at the very bottom of the orga- 
nization as messengers or file clerks. Through on-the-job training 
and seniority, they would move up the reoiks. For example, the 
most successful would move gradually from an entry-level cleri- 
cal into a professional position, from, say, messenger to statistical 
clerk, claims exciminer, or policy rater and later to assistant un- 
derwriter or underwriter (Appelbaum, 1984; Noyelle, 1986). In 
the department store industry, workers would enter as stockroom 
clerks and would move into sales positions (possibly to a commis- 
sioned sales position in a high-ticket department such as furniture, 
household, appliances, etc.), or even to department msmager, as- 
sistant buyer, and buyer positions (Noyelle, 1986). 

There were important differences among industries and firms, 
however. In the construction sector, for example, mobility ladders 
were industry and craft based rather than firm based, with trade 
unions often playing a central role in operating the mobility sys- 
tem (Gallo, 1983). In addition, most small firms lacked both the 
resources and the range of employment opportunities necessary 
to operate internal labor markets and relied extensively on the 
open labor market. More important, perhaps, sex and race stereo- 
typing was often used to create sex- or race-labeled occupations. 
In turn, these were used to restrict mobility opportunities ?:^'ail- 
able through internal labor markets to white males, by channeling 
women and minority workers into dead-end jobs. A good deal of 
the mid-1970s literature on internal labor markets sought to ac- 
count for many of these differences and the way they contributed 
to discrimination among different groups of workers. 

Consistent with the dynstmics of labor markets prevailing at 
the time, a principal focus of EEO policy, when first formulated, 
was to open internal labor markets through both hiring quotas and 
internal quotas to those who, for reasons of race or sex, had been 
left out or left behind. Much attention was focused on industries 
that were then the pillars of the economy: manufacturing and the 
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public sector. The efforts of the federal government to accelerate 
the promotion of minorities and women within its ov/n agencies, 
as well as within the private sector, through major consent decrees 
such as those secured in 1973 between AT&T and the EJqual Em- 
ployment Opportunity Commission (Northrup and Larson, 1979), 
and in 1974 between the Commission and the steel industry (Ich- 
nowski, 1983), typified that period oi EEO enforcement. 

Although these decrees led to substantial gains during the 
1970s, in retrospect, we can see that these efforts were focused on 
industries and work settings that were declining in economic im- 
portance. We are laft with only limited clues as to how to approach 
and solve labor market discrimination in today's economy. Over 
the past decade, the role of internal labor markets has weakened 
dramatically across a broad range of industr^s. The reasons for 
this declining role are numerous and diverse, but it is evident that 
firms are increasingly externalizing the cost and responsibility for 
the training process, are relying more and more on external labor 
markets for new workers, and are putting in place new arrange- 
ments affecting whom they hire and promote (Noyelle, 1986). Two 
primary forces are responsible for this new dynamic: the postwar 
expansion of schooling and higher education and the new wave of 
technological change. 

THE POSTWAR EXPANSION OF SCHOOLING AND 
HIGHER EDUCATION AND ITS IMPACT ON 
HIRING REQUIREMENTS AND MOBILITY LADDERS 

The first factor behind the transformation in hiring and mobil- 
ity opportunities — the postwar expansion of schooling and higher 
education — albeit slow in the making, is nevertheless irreversible. 
The transformation has been largely a case of supply changes 
leading to demand changes. By changing the makeup of the labor 
supply^ the expansion of the educational system put pressure on 
all firms to adjust their hiring procedures to the new availabilities 
of a labor supply increasingly differentiated by grades and types 
of education. For example, whereas only slightly more than 10 
percent of those between age 25 and 29 had received 4 or more 
years of college education in 1960, by 1980 their share had risen 
to nearly 25 percent. 

The expansion of formal education led to a major shift to 
outside hiring, first felt most strongly at the level of professional 



ERLC 



384 



EQUAL EMPLOYMENT OPPORTUNITY 



and managerial personnel— the so-called "exempt workers." This 
trend significantly weakened some traditional internal ladders, es- 
pecially those designed to move the ablest workers from nonex- 
empt positions into supervisory and middle managerial positions. 
No longer could a sales clerk expect to become a buyer for a major 
retail organization, or a messenger expect to become an insur- 
ance executive by simply moving through the ranks. Rather, most 
companies began recruiting exempt workers directly from college 
(Noyelle, 1986). In that respect, the 1970s represent a turning 
point as the cumulative effect of several decades of expansion of 
the educational systems and the coming of age of the baby boom 
wi're felt massively on the supply s:de of the labor market. 

The Impact of the New Technology on Skill 
Requirements and the acceleration of changes in 
Hiring and Mobility Opportunities 

Whereas earlier changes in hiring and mobility opportunities 
had been mostly supply driven, recent changes have been largely 
demand driven. They are the result of the introduction of the new 
computer-communications technology and its impact on skills. 
Broadly speaking, the new technology hsis acted to reinforce the 
tendency toward a weakening of internal ladders. Two preliminary 
observations are warranted to support this point. 

First, vast areas of work are being transformed and reor- 
ganized around the processing of information through interaction 
with computerized systems. Until recently, the areas most directly 
affected had tended to be primarily in the middle range of occupa- 
tions, from relatively low-level clerical positions or even blue-collar 
operative positions, aU the' way up to low- or middle-level profes- 
sional workers (Hirschhorn, 1984; Bertrand and Noyelle, 1984; 
Appelbaum, 1984). Today, however, higher-level technical, profes- 
sional, and/or managerial work are also being unaffected. Only in 
the case of the lowest-level occupations — primarily laborers, ser- 
vice workers, and low-level sales and clerical classifications — has 
the new technology, thus far, had little or no direct impact on work 
and skills. It may be relevant to note here that these low-skilled 
occupations, including sales clerks, building janitors, guards, or- 
derlies, cooks, and others have been among the fastest-growing 
areas of employment and that mobility ladders die conspicuously 
absent in these occupations (Bureau of Labor Statistics, 1984). 
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Second, the new technology does not, as many initially be- 
lieved, lead ineluctably to downskilling but rather to varying 
degrees of upskilling. This generalization does not preclude oc- 
casional downskilling or occasional lags between current and po- 
tential uses of technology by firms. Upskilling comes about for 
three principal reasons: first, because the most efficieDo use of the 
new technology oftc * ? to lead to a reintegration of tasks pre- 
viously parcelled oir^ oinong different workers; second, because, 
as intelligent systems take over "processing functions," workers 
are left with "diagnosis** and "problem-solving" functions; and 
third, because the shift to "problem-solving** functions at lower 
levels of the organization calls for a simultaneous decentralization 
in decision-making power (Adler, 1984; Hirschhorn, 1984; Rajan, 
1984; and others reviewed in Bertrand and Noyelle, 1984). 

As the new technology changes skill requirements for many 
jobs, it also leads to the homogenization of skills across a wide 
range of industries, encouraging the externalization of training 
for many middle- level workers. This means that the jobs of bank 
clerks processing letters of credit or fund transfers on a comput- 
erized system, of insurance examiners processing claims, of airline 
agents processing reservations and ticketing, or even of telephone 
switchmen routing and managing traffic flows through switches 
are becoming not only more demanding in terms of skills, but 
also increasingly similar in terms of skills required (Appelbaum, 
1984; Noyelle, 1984). Not surprisingly, a major focus of the current 
"training debate** about the need for more sophisticated training 
institutions concerns this middle range of occupations, because 
these are occupations, that, in their older configurations, had 
rarely been brought within the purview of formdized training pro- 
cesses. These were jobs for which skill training was traditionally 
acquired on the job through internal labor market mechanisms. 
Hirschhorn (1984) refers to this transformation as the process 
of "para-professionalization.** Thus, the institutions most directly 
concerned with the new demand for training are clearly not simply 
high schools but, increasingly, vocational-educational institutions, 
community colleges and even 4-year colleges. 
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Technological change and Increasing 
Institutional and geographical Mobility 

Since formal education and training have become increasingly 
important in determining a worker's position in the labor market, 
there is a presumption that better-prepared workers should have 
an edge particularly in terms of improving their earnings. Thus 
far, this has not necessarily been the case. The tendency toward 
univers^zation/homogenization of skills has also weakened the 
degree to which workers are sheltered from competition as they 
once were when skills were more specific to the output of the 
industry or firm. Further, this has been aggravated by a context 
of weakening unionization. 

In addition, the new technology makes it increasingly feasible 
and cost efficient to separate geographically so-called back-office 
functions (dominated by clerical and service worker occupations) 
from "front-office** functions (dominated by technical, sales, pro- 
fessionzd, or msmagerial occupations). Two consequences follow. 
First, the separation contributes to breaking the institutional job 
linkages that used to exist when entire departments, from the bot- 
tom up, were located in the same physical location. Second, the 
increasing mobility of back-office establishments puts workers on 
the defensive because the rise in two-wage-earner households is 
hindering geographic mobility for many. 



THE SHIFTING NATURE OF DISCRIMINATION 

The broad changes that have taken place on the demand side 
of the labor market and the gains made by certain groups of 
workers in selected occupations and industries as a result of early 
EEO eflForts have both acted to shift the nature of discrimination. 

Two examples will serve to illustrate some aspects of the shift: 
(1) back-office clerical employment and (2) sales employment in 
the retailing sector. In the first example, technology is brought 
in to reform, reorganize, and rationalize work involving large con- 
centrations of workers. As suggested above, the introduction of 
technology has led to some degree of upskilling and associated 
changes in the demand for labor. In the second case, the direct 
impact of technology on sales and related occupations is relatively 
modest. Technology figures in mostly indirectly m that it permits 
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great improvements in the control and coordination of the orga- 
nization itself (in buying, inventory control, and accounting). To 
the extent that changes in labor demand can be observed, these 
are unlikely to be associated directly with technology. 

These two examples are instructive because they cover work 
situations in which large numbers of women and minority workers 
have traditionally found and continue to find employment. 

THE REORGANIZATION OF BACK-OFFICE EMPLOYMENT 

This example relates to the reorganization of clerical work 
typical of the back offices of banks, insurance companies, telephone 
and other utilities, and other organizations with large processing 
facilities. In the 1960s and early 197Qs, these firms hired large 
numbers of youth as messengers and file clerks directly out of high 
school to staff entry-level clerical positions. Later, many of these 
young workers would be trained in-house and would move up the 
leidder as they matured. 

As Appelbaum (1984) has noted, the long-standing tendency 
in back offices was to discriminate between white men and women 
and minority workers by operating a two-track system. One track, 
reserved mostly for white men, lead those workers into professional 
or managerial employment; the other, used primarily for women 
and minority workers, would channel most of them into dead-end 
positions. By forcing companies to do away with these practices, 
EEO, for a time at least, opened new avenues of opportunities 
to women and minority workers. Yet, no sooner had chese av- 
enues been opened than their access W2is considerably curtailed 
as the result of the tendency toward the weakening of internal 
labor markets, and in particular the delinking of nonexempt from 
exempt jobs. This did not completely shut out access for women 
and minorities to many managerial and professional positions; but, 
typically, it forced them to enter through another route, that of 
higher education. At the same time, changes were also occurring 
at the traditional entry level, with impacts on both eidult workers 
and youth. 

For many years companies with large back-office employment 
were known for their close links to the local high schools. Dur- 
ing the 1970s, however, this situation changed dramatically as a 
result of the new technology. As one executive of a large New 
York insurance firm reported in a recent interview: "Up until the 
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early 19708, we hired nearly 2,000 kids every summer. Today, we 
hire at most 100 kids. Nowadays, most entry takes place at a 
higher level — typically community college or equivalent — straight 
into claim examiner positions. Most of the filing and messenger 
functions have been eliminated through computerization." 

In a recent study of the youth labor market in New York City, 
Bailey and Waldinger (1984) found that of the nearly 40,000 jobs 
lost by youth in New York City during the last decade (1970- 
1980), nearly half could be attributed to the sheer contraction of 
the city's economy. The other half— that is nearly 20,000 jobs- - 
could be attributed to the elimination of filing clerks, messengers, 
and similar positions in local public utilities (telephone, gas, and 
electric), banks, and insurance firms. The industry shift data for 
youth presented above corroborate this finding for the nation sls a 
whole. Beyond the magnitude of the numbers involved, these losses 
implied that by the late 1970s a major group of workers — youth 
with high school or equivalent diplomas — no longer had available 
to them entry opportunities with built-in promotion ladders. They 
had largely been relegated to entering retail and consumer services, 
with far more limited opportunities for upward mobility. 

The trend just discussed, which was set in motion in the early 
1970s when large back-office organizations began investing in cen- 
tralized EDP, is being followed by yet another trend growing out 
of the deployment of distributed data processing in the late 1970s 
and early 1980s. The new generation of computer-communications 
technology permits geographic separation of back offices from front 
offices of the firm and permits the parent organization to seek new 
locations away from the central districts of very large cities such as 
New York, Los Angeles, Chicago, Philadelphia, and other places 
where back-office jobs have traditionally been located. The great- 
est impact of this new trend appears to fall on minority women, 
who had made great gains in entering clerical ranks during the 
1970s but who may now be left behind in the inner cities where they 
reside, while back-office jobs are being moved elsewhere (Noyelle, 
1986, especially Ch. 5). 

While some groups are losing, others are clearly gaining from 
thip restructuriag/relocation of back-office work. In general, em- 
ployers relocate their facilities not only in areas where operating 
costs (rent, utilities) and labor costs are lower, but also often in 
areas where they can find an infrastructure of community colleges 
(or equivalent) that will help them prepare and train employees. 

•iO'j . 
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Typically, such moves bring firms to the suburbs where they seek 
large pools of middle-aged, married, usually white women. In some 
cases, they bring employers to communities with large military in- 
stallations where they hire both married wives of enlisted men 
and retired military clerks willing to put in a few more years of 
work. The advantage of hiring froir these groups is that these are 
workers who typically demand little by way of mobility opportu- 
nities, something that most employers can no longer offer because 
of delinking between back-office clerical positions and higher-level 
jobs. 

THE TRANSFORMATION OF RETAIL EMPLOYMENT 

Retail is one sector where employment transformations appear 
to be less directly linked to recent or past technological changes. 
This does not mean, however, that the new technology has not 
found its way into this sector, but that its impact has been more 
diffuse and indirect. 

The postwar period witnessed the rapid growth and diffusion 
of large rhain organizations. Up until the 1940s, organizations such 
as Seaiu or A&P were exceptions. The postwar period saw a rapid 
growth of multiunit organizations in foods, dry goods, hardware, 
gasoline, and many other areas, penetrating markets traditionally 
dominated by "mom-and-pop" businesses. The resulting shift in 
the scale of operations made possible substantial rationalization, 
with accompanying major productivity gains ui buying, inven- 
tory control, and accounting, facilitating the further growth of 
large sales organizations with relatively thin administrative staffs. 
These changes also made it easier for large retail organizations 
to follow their customers into the suburbs, where they were able 
to tap into underutilized pools of suburban married women often 
eager to work. 

Simultaneously, the cumulative effect of changes in work hab- 
its and spending patterns (e.g., two-worker families) led retail 
organizations to stay open for more hours during the week and to 
make more use of part-time employees. In place of the basic 9-to-5, 
40-hour work week, many retail organizations, today, are open 65 
hours a week (10 hours on weekdays; 7.5 hours on Saturday and 
Sunday). In some of the largest metropolitan areas, supermarkets 
compete on a 24-hour, 7 days-arweek basis. The impact of these 
changes on employment patterns has been dramatic: the reliance 
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on part-time employees has skyrocketed. In department stores, the 
breakdown between full-time and part-time employment shifted 
from 65 percent full time/35 percent part time in the mid-1960s 
to the reverse ratio nowadays as stores added half-time and short- 
hour shifts (Noyelle, 1986). 

Much of the employment expansion in retail was first based on 
the hiring of women — first white women, later minority women. 
Clearly, the expansion of part-time jobs was aimed in part at 
facilitating the employment of married women, many of whom 
preferred not to put in a full work week. While large retail or- 
ganizations were leaders in uncovering tho'^.e underutilized pools 
of women, the discovery did not go unnoticed for long in other 
industries. As noted previously, large clerical organizations are 
now actively seeking such employable women by relocating back- 
office facilities in the suburban rings of large cities. In the process, 
these organizations are creating new pressures on the adult women 
labor market. As a result, many retail organizations are now seek- 
ing to recruit more actively from among high school youth, many 
cf whom are now available, because, short of educational creden- 
tials higher than a high school diploma, they are blocked from 
competing for more desirable jobs. 

POLICY IMPLICATIONS 

For more than 20 years now, this nation has had a policy of 
equal employment opportunity enacted into law, administered by 
a specialized federal agency, and enforced through the courts. 

Because EEO was shaped under specific historical circum- 
stances, namely, as an outgrowth of the civil rights and, later, 
women's movements, and because it was shaped in response to the 
reality of the labor markets of the 1960s and early 1970s, the prin- 
cipal emphasis of early EEO policy was to stress the elimination 
of sex-based or race-based discrimination in the workplace. Work- 
place discrimination, at the time, was primarily rooted in blatant 
sex or race job stereotyping, perpetuated not simply through cul- 
tural biases but quite concretely by excluding women and minority 
workers from entering white men's jobs and from accessing oppor- 
tunity ladders avziilable to white men. In a period when the large 
majority of workers was rarely educated beyond high school, for- 
mal education beyond the acquisition of basic skills was seen as 
playing a relatively minor role in determining what happened to 
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workers once they entered the labor market. Still, considerable 
effort was also placed on desegregating schools to increase the like- 
lihood bhat minority youth would acquire basic skills and be able 
to enter the labor market on the same terms as white youths. 

To assert that sex or race discrimination in the workplsice has 
been eliminated and no longer needs the nation's attention would 
be ridiculous and wrong. But it would be equally wrong to write 
off the past 20 years of EEO enforcement and assert that nothing 
has changed. 

This paper suggests that we need (1) a stronger assessment 
of the changes that have occurred in the labor market as a result 
of earlier EEO efforts, the increasing importance of education, 
technological change, and the structural shift from manufacturing 
to services; (2) a stronger assessment of the impact of these changes 
and their role in bringing to the fore factors of discrimination 
other than sex or race, especially age and socioeconomic status; 
and (3) a stronger assessment of the way in which these new 
factors of discrimination may be used either independently or in 
connection with sexual or racial characteristics to bring about 
different patterns of discrimination. 

Formal education is clearly becoming a major determinant of a 
worker's long-term position in the labor market. This is not simply 
a case of growing credentialism for the sake of erecting new barri- 
ers, although the tendency may also be at work. While professions 
have traditionally used formal accreditation or licensing based on 
educational degrees as a way to keep entry restricted, the rising 
importance of education is also a reflection of a growing reliance on 
externalization of training. This tendency has been in the making 
for several decades, especially among the upper echelons of the oc- 
cupational structure. Still, the new technology is intensifying the 
trend, by accelerating the formalization of training and education 
for workers employed in a broad range of middle-level occupations. 

The increasing importance of education appears to be creating 
both new opportunities and potential problems for groups of work- 
ers that have traditionally been the target of discrimination. On 
the one hand, the process of externalization of training may make 
it increasingly difficult for employers to close off access to skill 
acquisition as a way to discriminate against women and minority 
workers. The substantial progress of women over the past two 
decades in professional occupations attests to this. On the other 
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hand, the externalization of training is unlikely to be problem- 
free. For example, the current structure of our higher educational 
system — characterized by considerable disjunction among various 
levels (2-year colleges, 4-year coUeg js, graduate schools) and often 
lacking flexibility — makes it difficu t to find workable continuing- 
education solutions that arc increasingly necessary in order to 
progress upward in the labor market during one's work life. In 
addition, to the extent that employers may partly control access 
to higher education, for example, by financing retraining programs 
at the community college level or tuition reimbursement programs 
at 4-year colleges, there may be room for discrimination to creep 
back in. 

In general, these developments point to the increasing im- 
portance of the issue of who gets access to preferred education 
and why. In a society that is still far from having an equitable 
educational system in place, one's family socioeconomic status 
may largely determine one's future position in the labor m?ir- 
ket. It has been primarily middle-class women, mostly although 
not exclusively white, who, over the past two decades, have been 
most successful in advancing to professional positions through the 
higher educational route. Short of major changes, this trend may 
accelerate. 

In concluding, three points must be emphasized. First, /. 
believe that EEO's traditional emphasis on eliminating cultural 
biases and institutional arrangements that perpetuate discrimina- 
tion in the workplace must be maintained. But I also believe that 
EEO policy must begm to reach outside the employing institu- 
tion to the educational process in order, ultimately, to strengthen 
enforcement in the workplace. As noted at the outset, this may 
require new legislation to bring about a more coordinated enforce- 
ment effort in the two areas. 

Second, the linkage between work achievement, education, 
and socioeconomic background may have major implications for 
women and minority groups that have traditionally used "sex" or 
"race" as a lever in the workplace. Increasingly, sex or racial groups 
may become differentiated along socioeconomic class lines, so that 
recourse to "sex" or "race" as rallying points in the workplace may 
lose some strength. 

Finally, as the aggregate data indicate, we may need to put 
in place special efforts to assist minority men who appear to be 
failing in entering many of the white-collar occupations in the 
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service sector where much of the future lies. The unrelenting high 
unemployment among young minority workers must be a matter 
of special concern. We must find ways to intervene and turn this 
trend around. 
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Managing Technological Change: 
Responses of Government, Employers, 
and Trade Unions in Western Europe 
and Canada 

Felicity Kenwood and Sally wyatt 



NEW TECHNOLOGY IN THE 
CURRENT ECONOMIC CLIMATE 

Technological change has always been a major factor in the 
uneven development of industries and occupations. It is often sug- 
gested that the development of radical new technologies has pro- 
vided the impetus for major changes in the pattern of economic 
development both within and between countries. The restructur- 
ing of industry that accompanies such technological innovation 
then leads to significant changes in the level and structure of em- 
ployment and in the nature and organization of work. The ways 
in which these changes £ jfe managed differ between countries ac- 
cording to the part played by governments, employers, and work- 
ers* organizations. Furthermore, the role of each of these groups 
changes over time and is closely related to the overall economic 
climate — in particular, the level of unemployment. 

In the 30 years after World War II, many Western industrial- 
ized countries experienced faster technological change than during 
any period since the Industrial Revolution, and yet these changes 
were largely managed within a cooperative environment, by mu- 
tual agreement between unions and managers. The relative lack 
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of worker resistance to technological change during this period is, 
of course, directly related to the fact that this was also a period of 
economic growth and prosperity in most western European coun- 
tries. By the mid-1970s, however, economic recession and rising 
unemployment had led to the reemergence of debates about the 
relationship between technological change and unemployment. It 
has been during this last decade or so that there has been, in most 
of these countries, a serious challenge to the established framework 
for managing technological change. 

Clearly, on one level, employers can be seen as having the 
prerogative in many of the decisions surrounding technological 
change. It is they who make investment decisions and they who 
have the final right to hire and fire their employees. The relation- 
ship between labor and capital in market-oriented economics hzis 
been described as a "compulsory symbiosis in which the employers 
are in a fundamentally favorable position" (Markmann, 1985:141). 
There are many examples, however, of government intervention 
and worker participation in technological decision making that 
have resulted in more favorable outcomes for employees. Through 
government initiative in establishing more progressive frameworks 
for labor-management negotiations around technological change, 
many countries are now realizing the benefits of involving workers 
in such negotiations. In the next section, we discuss and com- 
pare the parameters of government, employer, and trade union 
intervention in technological decision making in several western 
European countries and Canada. This discussion forms the back- 
drop for the discussion in the following sections, which examines, 
in some detail, the part played by each of these groups in resolv- 
ing conflicts over specific issues related to the introduction of new 
technologies, such as job design, changing locations and hours of 
work, emd education and training. 

The overall aim of this paper is to examine these issues with 
specific references to women and women's employment. We shall 
pay particular attention to the different experiences of women and 
men. It is important to examine women and men as distinct groups 
when analyzing the relationship between new technology and paid 
work and, therefore, when developing policies aimed at alleviating 
the problems that are encountered when new technology is intro- 
duced into the workplace. Reasons include the following: First, 
the labor markets in the countries under consideration are char- 
acterized by a high degree of occupational segregation in which 
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women are concentrated primarily at the lower levels in a few 
occupations. Not only does this help to explain women's lower 
earnings on average and their relative powerlessness, it also makes 
women more (or less) vuhierable to changes in technology. Second, 
women's participation and experience in paid work will continue 
to be different from men's as long as women continue to bear 
major responsibility for household work and child care. (Table 1 
presents indicators of women's position in the labor market for 
selected industrialized countries.) Government legislation against 
sex discrimination and in favor of equal pay exists in most West- 
ern industrialized countries; it is generally recognized, however, 
that these measures have not yet achieved equal opportunity in 
the workplace nor have they begun to address women's and men's 
unequal family roles. 



The management of technological change takes different forms 
in different countries according to the political organization, indus- 
trial relations, and cultural environments of the different countries 
(Evans, 1983:154). However, it is possible to point to three main 
methods of management which, to a greater or lesser extent, can 
be found in most western European countries. Jostein Fjalestad 
of the Norwegian Computer Centre has described these meth- 
ods as (l) regulation — based on legislation, standards, and rules; 
(2) negotiations — resultii^g in technology agreements; and (3) lo- 
cal developments — ^which ensure that agreements are relevant to 
particular v/orkplaces (Fjalestad, 1981). Table 2 summarizes the 
variety of procedures adopted in different European countries. 

Evans (1983:156) has argued that regulation, negotiation, and 
local developments should be seen as complementary approaches 
to the effective management of technological change: 

Laws and standards define mmimum requirements. National, sec- 
toral and corporate technology agreements establish the procedures 
and broad actions to be followed and the mechanisms to resolve 
conflicts. They set out the framework to be used m negotiating 
acceptable arrangements at local levels. Without genuine local 
agreement, however, the other methods wUl fail to achieve their 
aims. 

We shall discuss briefly the relative importance of each of these 
methods for the management of technological change in several 
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TABLE 1 Selected Indicators of Women's Position in the Labor Market for Selected Countries, 1982 



Indicator 



Federal 

^ , . Republic of United United 

Belgium Denmark Germany France Sweden Kingdom Canada States 



Women as percent of 
economically active 

population 30.7^ 45.7- 33.9 33.5 46.3 35.9 41.2 40.3 

Percent of women who are , u u 

economically active 48.7- 72.0^ 50.1- 52 5- 70.0^ 57,3- 52.8- 

Women as percent of total 

employees in employment 36.9 44.8- 38.6 38.8 46.1 41.1 4L2 43.5 

Unemployment rate 

Xf^^^ 13.8 9.8 7.5 8.5 3.1 12.1 11 0 9.7 

20.0 10.4 8.6 10.8 3.4 7.8 10.8 9.4 

Women's wages in non* 
agricultural activities 

as percent of men's 73.6 83.9 72.7 88.6 69.1 72.0- 



Percent of women in 
employment who work part 

time (lect than SO houn . 

per week) 29.0^ 42.0^ 24.0^ 20.0^ 51.5- 46.0^ 24.0^ 

Usual ''ontractually agreed 
hours of work of industrial 

workers (weekly) 37.5-40 40.0 40.0 39.0 37.5-40.0 

Union members as percent 

of all workers 72.5 75.5 42.0 25.0 52.5 



^Data for 1980. 
^Data for 1981. 
-Data for 1983. 

SOURCES: Compiled by the authors from data in ILO (1983), Bemer (1984), Equal Opportunities Commission (1984), 
David-McNeil (1984), Department of Employment (UK) (1984), Boulet (1984), Liisa Rantalaiho (personal communication, 1985), 
Johannesson and Persson-Tanimura U^^^)* ^md Peitchinis (1984). 
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TABLE 2 Examples of Procedures for Regulation of Technological Change in Several European Countries (to 1983) 



Collective Agreements 

Country Laws and Regulations National Agreements Sectoral Level Company or Plant Level 



West Germany 



U.K. 



Norway 




Works Constitution 
Act 1972 

Works Safety Act 1973 
plu*- VDT regulations 
1981 

Health and Safety at 
Work Act 1985 

Working Environment 
Act 1977, plus VDT 
Regulations, 1982 



None 



None 



1975 E;nployer/Union 
Agreement on 
computer-based 
systems 



Job protection 
agreements in 
metal working, 
textiles, footwear, 
leather, paper 
processing, printing 

Parts of public 
sector 

Banking 



41 



Over 100 agreements 
concluded 



Over 200 agreements 
concluded 

Most of industry 
and services covered 
by local agreements 



Sweden 



Various 



Working Environment 
Act of 1978, plus VDT 
Regulations 1981 
Codetermination Act 
1977 

Health and Safety 
Laws (France, Italy, 
and elsewhere) 
Codetermination laws 
(e.g., in Austria) 
Statute of Workers 
Rights 1970 (Italy) 



1976 Employer/Union 
Work Environment 
Agreement 



1981 agreement for 
private sector in 
Denmark 



Technology agreement 
in printing. Co-deter- 
mination agreements 
in public government 
and private industry 

Printing sector 
in Netherlands, 
Belgium, Austria, and 
Greece; metal working 
in Italy 



Use of legislative 
rights 



In USA, 1979 Ford 
agreement on procedures 
for introducing technology. 
General Motors quality of 
working life programme. 

In >apan, company unions 
consensus in return for job 
security and income 
sector. 



SOURCE: Evans (1983:155). K-'printed with permission from Francis Pinter Publishers. 
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European countries, in some cEises comparing European experi- 
ences with those of the United States and Canada. 



Most western European governments take the view that em- 
ployment will be generated only if and when the "new technology" 
industries are established. Thus, a major part of government ac- 
tivity in the new technology area is concerned with the promotion 
of research and development (R&D) in the fields of microelectron- 
ics, telecommunications, and computers and in the strengthening 
of links between government, research establishments, and indus- 
try. There are important differences between countries regarding 
the extent and nature of government intervention in such pro- 
grams. For example, the French government, unlike the United 
Kingdom and West German governments, believes that it is le- 
gitimate and necessary for politiciems to control industry overtly, 
not only to strengthen it in a general way. Over the last few 
years, several broad, new programs were launched: for example, 
the 3-year program for the promotion of "productique" in France, 
the Technological Development Program in Denmark, and the 
Alvey program in the United Kingdom (Commission of the Euro- 
pean Communities, 1984b). In early 1984, a European Economic 
Community (EEC) initiative— the European Strategic Program 
for Research on Information Technologies (ESPRIT) — ^was given 
the go-ahead. Like the national programs, the main purpose of 
the EEC program is to promote cooperation among enterprises, 
research centers, and universities through public subsidies, with a 
view to creating or consolidating European industrial potential in 
new technology fields such as advanced microelectronics, software 
technologies, advanced information processing, office automation, 
and computer-integrated manufacture. 

The above examples of government initiatives to promote new 
technologies illustrate the separation that is so often made by 
governments between the growth of new technology industries and 
the employment problems that such growth may cause. In many 
cases, the priority for governments is the development of the new 
technologies. The "effects" of the new technology, such as job 
displacement and changing skill requirements, are generally dealt 
with "after the fact" by separate employment and/or training 
policies, usually administered by various government departments. 



THE ROLE OF GOVERNMENTS 
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Governments in some countries, however, are beginning to take a 
more interventionist role in attempting to prevent, rather than 
simply alleviate, the most adverse effects of new technok ^^es. 

Of course, the relationship between technology and the de- 
mand for workers is complex. The industries based on the new 
technologies, once established, may or may not generate many 
jobs. And job displacement and changing skill requirements can 
occur for reasons unrelated to technologies change. Uneven eco- 
nomic growth, international competition, and shifts in demand 
generate employment change as well. Moreover, changes in work 
organization, such as subdividing or integrating jobs, occur more 
or less continuously, often without the facilitating influence of 
specific innovations. Nevertheless, current technological develop- 
ments are widely recognized as having enormous potential for both 
productivity improvement and work reorganization, with substan- 
tial, if nut totally known, effects on workers. And, as noted above, 
these rapid technicati developments have also occurred during a 
period of economic difficulty. Interventions by government aimed 
at shaping technological change, though important, necessarily do 
not address all factors affecting employment. 

Legislation to set minimum standards in technological deci- 
sion making is used in several countries in two key areas: health 
and safety and "co-determination." The 1977 Norwegian Work 
Environment Act is a good example of government intervention 
to ensure that the health and safety of employees is maintained 
with the introduction of new technologies. Among its provisions 
(quoted in Deutsch, 1986:37) are the following: "Technology, orga- 
nization of the work, working hours and way systems shall be set 
up so that the employees are not exposed to undesirable physical 
or mental strain and so that their possibilities of displaying caution 
and observing safety measures are not impaired." The Act also 
extends to encouraging workers' personal and professional devel- 
opment, avoiding undi versified and repetitive work, and involving 
employees and their elected representatives in planning work and 
work changes. Another example of legislation being used to set 
minimum standards is the 1976 Swedish Act of Co-determination. 
Employers are required by it to inform trade unions about plans 
for future developments and to initiate discussions and negotia- 
tions on new technology before any changes take place or any final 
decisions are made on the nature of the system (Evans, 1983:157). 
West Germany also has a form of co-determination legislation. 
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Under this law, any plant or company of more than five employ- 
ees must have a works council composed solely of representatives 
of employees. Works councils have found it difficult, however, 
to use information disclosed to them because they are outside 
the mainstream of collective bargaining, which takes place be- 
tween employers' associations and union confederations (Evans, 
1983:164). 

THE ROLE OF EMPLOYERS AND TRADE UNIONS 

The role oi government in influencing the pattern of intro- 
duction of new technology in any particular workplace is limited. 
The most important negotiations about technological change at 
this level take place between the employers or management and 
the workers, often, although not always, via the local trade union 
branch. During the 1970s, a fairly coherent and comprehensive 
approach toward negotiating about technology began to emerge in 
several western European countries. The "new technology agree- 
ments" or "technology agreements" had the effect of placing on 
the agenda of collective bargaining "a range of topics which affect 
all aspects of technological and organizational change" (Evans, 
1983:158). This development has been an important one that has 
marked a shift, on the part of organized labor, from what might 
be seen as a reactive strategy toward new technology, to a more 
proactive one. 

The 1975 agreement between national management organiza- 
tions and unions in Norway can be seen as the archetypal tech- 
nology agreement that influenced discussions and actions around 
the world. Evans (1983:158) has described the principle stated in 
that agreement as one where "the social effects of new technology 
should be regarded with equal importance to economic and techni- 
cal considerations." Both procedural and substantive elements are 
found in technology agreements. The former is concerned with the 
methods of introducing the new technology and the latter with 
the operational conditions once the technology is implemented. 
A summary of the main clauses to be found in most technology 
agreements can be found in Table 3. 

In spite of a great deal of discussion among organized workers 
concerned with broad issues such as the future of work and the 
ways in which different groups of workers are affected by the in- 
troduction of new technology, technology agreements on the whole 
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Procedural provisions in technology agreements 

A commitment by all parties to encour?^ge the introduction of new 
technology and the successful management of change. 

The provision by management of full and timely information, in clear 
and jargon-free language, about plans for technological change. 
To be useful, the information must be provided at an early stage, 
before decisionn nre implemented. The agreement should be 
explicit about the likely effects of change and the options 
available. 

The establishment of joint management/union bodies to discuss, 
monitor, and negotiate change at corporate and local levels. 

The opportunity for the election and training of "technology 
representatives" or "data stewards" with responsibility for 
monitoring the introduction of new technology on behalf of staff, 
and who keep in close touch with grassroots experience and 
opinion. 

The arrangements by which unions can have access to outside 
expertise, just as management hires external consultants. 

The establishment of a procedure for monitoring and regulating the 
collection and use of personal data on individuals working in the 
organisation. 

A status quo clause which gives the unions a right to veto changes 
unless they have been consulted and an agreement reached. 

Substantive issues on technology agreements 

Job security following the introduction of new technology. This 
could aim to maintain the same number of job posts (total volume 
of employment) or, if some reduction in employment is unavoidable, 
to offer guarar»t,ees of no compulsory redundancy. 

The provision of adequate retraining opportunities to staff whose 
jobs are changed or eliminated by new technology and the 
establishment of guidelines on the maintenance of status and pay 
in the new job. 

Methods for sharing the benefits of new technology with employees 
through, for example, improved pay, shorter working hours, and a 
better working environment. 

For older staff, the offer of adequate schemes for voluntary early 
retirement. 

Monitoring of the impact of new technology on the workplace in terms 
of issues such as stress, alienation, reduced social contact, or 
increased central control and supervision. 

Health and safety regulations on aspects of working with computers, 
based on independent guidelines encompassing physical, software, 
and psychological ergonomics factors. 

Protection of the confidentiality of personal information collected 
about employees and guaranteeing that such information will be 
limited to activities of direct relevance to work at the 
organization. Many countries have Data Protection Legislation to 
provide the basic guidelines. 



SOURCE: Evans (1983:162). 
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have been primarily concerned with protection of existing jobs and 
conditions of work for existing employees. This narrow focus has 
led to the making of agreements that have implicitly discriminated 
against women. "No redundancy" (layoff) clauses, for example, 
have protected existing employees but have done nothing to pro- 
tect jobs for which there is a high turnover, as is the case for many 
women ^s jobs. In many instances, employers have relied on these 
high turnover groups to provide "natural wastage" (attrition). 
Clearly, unions are working under enormous constraints when ne- 
gotiating around new technology, with technology agreements be- 
ing seen by some employers as "interfering with the manager's 
right to manage." However, unions have an obligation to repre- 
sent the interests of all their members fairly; recognition of existing 
differences and a commitment to overcoming existing inequalities 
are necessary first steps. 

Insofar as trade unions are an important vehicle through which 
workers can influence the shape of technological change, women's 
participation in the unions is important. Again, there are signif- 
icant differences between countries in this respect (see Table 1). 
In relation to negotiations around new technology, vomen can be 
seen as both disadvantaged and well placed to negotiate in these 
areas. In the following discussions of specific issues that arise in 
negotiating around technological change, we discuss how, while 
women may be disadvantaged in terms of their position in the 
labor market and their low levels of unionization relative to men, 
they have, by virtue of their particuleu: experiences of work, both 
paid and unpaid, some very important contributions to add to 
these negotiations. We argue that this is particularly the case in 
relation to quality of work issues: job design, changing location 
and changing hours of work, and education and training. 



- Many studies of women's work and new technology have fo- 
cused on changes in office work, where women workers predom- 
inate, and it is with this area of work that we shall be most 
concerned in the following sections. Although research has high- 
lighted a host of cheaiges associated with the introduction of new 
office technologies, such as changes in job content, skills required, 
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increasing specialization, and/or routinization of jobs for secre* 
tetries and clerical workers, most successful negotiation has tended 
to focus on the narrower, although perhaps more tangible, ques- 
tion of ergonomics. Successful negotiation about the ergonomic 
aspects of video display terminals (VDTs) and about the length 
of time people can be required to work on them without a break 
has occurred in most European countries. As many commentators 
have pointed out, however, increased stress and other psychologi- 
cal problems associated with the use of VDTs are not entirely due 
either to the physical arrangement of the workstation or to the 
time spent on the machines. 

A comprehensive German study which examined the effects of 
working with VDTs points out that the "stres**" associated with 
the use of VDTs is related to the nature of the job itself (Cakir et 
al., 1978). The study found significant diflFerences in levels of stress 
experienced by workeia depending on whether they were using the 
VDTs as a tool in their job or whether their job was to operate 
a VDT. Thus, VDT operators were found to have much higher 
stress levels than programmers and publishing editors. Clearly, it 
is not possible to be absolutely certain as to the reasons for the 
higher levels of stress found among VDT operators, but the study's 
finding of a high correlation between the time spent working at 
the screen and the feeling that all the details of the work were too 
rigidly defined suggests that broader aspects of the job than time 
spent on VDTs must be taken into consideration. 

Some interesting work done at the Norwegian Computing Cen- 
tre on visual display terminals £md the working environment makes 
a similar point (Thoresen, 1983:85). This research illustrates that 
teickling ergonomics alone will not necessarily improve the job over- 
all because so many additional factors affect the quality of work. 
Thoresen describes how, in attempting to overcome the physical 
and psychological problemis associated with the use of VDTs, at- 
tention has generally been focused on the physical arrangement 
of the workstation — the desk, chair, lighting, display unit, and 
keyboard. She points out, however, that "one soon discovers that 
such measures only have limited effects" (Thoresen, 1983:85) and 
that other aspects of work, not associated with the physical ar- 
rangement of the workplace, must be considered. Following the 
concept of work adopted in the Norwegian Work Environment Act 
of 1977, Thoresen stresses the opportunities for professional and 
personal learning and development that a job can provide. 
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Bjorn- Anderson (1983), in his study of the changing roles of 
secretaries and clerks following the introduction of new technology, 
identified four main factors central to the design of jobs. These 
are job content, work autonomy and control, ergonomics, and psy- 
chological aspects. In his research he found that new technology, 
as currently used, tends to lead to overspecialization, which in 
turn leads, especially at the lower leveb of the oflSce hierarchy, 
to the creation of boring jobs with limited scope for learning and 
initiative, and that overcontrol by the computer has led to loss 
of autonomy for individual workers. However, he found that this 
need not be the case. He argues that, provided the computer sys- 
tem has been designed with enough flexibility, most job functions 
in the oflRce can be enlarged to encompass a variety of activities 
and skills. 

As noted above, employers in most European countries are 
moving toward the recognition of the importance of worker par- 
ticipation. In many cases, employer support for such participa- 
tion has been won by persuading them that dissatisfaction among 
workers will, in the end, result in less-efficient workplaces. Bjorn- 
Anderson (1983) addresses employers when he argues that the 
most effective and acceptable way of overcoming any staff resis- 
tance to new technology is to allow staflf to take an active part 
in designing their own work environment. Obviously, the extent 
to which empL/»«s are able to exert influence depends on numer- 
ous factors, including access to the relevant information at the 
right time, the level of organization among those affected, and the 
support they receive from other workers, especially those seen by 
management as essential workers. In many cases, where women's 
jobs at the lower end of the job hierarchy are particularly affected, 
this may mean relying on the support of the more secure, often 
male, workers. Conflicts of interest between workers at different 
levels of the occupational hierarchy will have to be faced and to 
some extent overcome if workers are to be effective in influencing 
decision making. 

Numerous examples of successful negotiations around job de- 
sign have resulted in maintenance or even improvement of the qual- 
ity of work after the introduction of new technologies. The most 
successful have been those that have been concerned with more 
than ergonomic issues and have looked at job design in the broader 
sense discussed here. Some good examples include (1) the Copen- 
hagen Business School in Denmark where some secretaries took 
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on responsibilities for new tasks following the introduction of new 
technology, which reduced their previous work load and removed 
some of the decbion making from their jobs (see Bjorn- Anderson, 
1983:123); (2) the introduction of a new computer-based system 
into the Norwegian savings banks: as a result of union involve- 
ment and negotiation with the systems designers at the banking 
industry's research and development center, the workers were able 
to retain certain decision-making aspects of their jobs which most 
certainly would have been removed had they not been involved in 
the discussions (Howard and Schneider, 1985:30); and (3) the case 
of the postal workers in Norway where the workers managed to 
retain some elements of their jobs which they believed contributed 
to their sense of job satisfaction: customer contact was retained 
despite attempts by the postal authorities to introduce a system 
which would have prevented direct contact between an individual 
worker and a customer (Hermann, 1985). 

In considering the gender dimension of these debates and nego- 
tiations, we found that some of the most important and progressive 
approaches to questions of job design and quality of work have been 
informed by the experience of women's work. Indeed, Hermann 
(1985) suggests that women's involvement in people-oriented ser- 
vice work means that they are in a far better position than men 
to assess how the qualitative aspects of jobs may change v-'*^h new 
technology. As she also notes, women's influence is not always 
directed through the trade unions. In discussing the importance 
of informal worker influence, Hermann (1985:235) describes "self- 
selected groups of women organizing word-processing units and 
gaining considerable competence in progranuning and repairing 
machines and in organizing work, [and] groups of women working 
to rule after computer systems had been 'dumped' on them." She 
goes on to point out that, whereas the women's supervisors saw 
their work only in terms of "narrow, formalized, 'functions* — the 
reproduction of signs — these women made their broader knowl- 
edge relevant" (Hermann, 1985:235). As a icsult of the women's 
efforts, several regional and sector-specific union chapters started 
to provide for the exchange of such experiences in the form of 
courses or seminars that then provide the basis for mobilization. 
This example illustrates both how women have valued pispects of 
their work that their superiors would have overlooked and how 
they were, therefore, in the best position to represent their own 
interests. 
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The importance of discussion and negotiation about job design 
is the recognition that the organization of jobs and the use of 
machinery and equipment in those jobs are the result of political 
struggle and political decision making. As we have noted, there 
are often significant differences of interest and certainly differential 
access to the decision-making structures both between employers 
and employees and between groups of workers, not least between 
women and men. There are also institutional differences between 
countries concerning the extent to which different groups are able 
to effect change. In Denmark and Norway, for example, there is a 
much stronger tradition of worker participation than in either the 
United States or the United Kingdom. 

CHANGING Locations and changing Hours of Work 

When we examine the debates around the changing locations 
of work And the changing hours of work facilitated by the new 
technology, we find, as with job design, that women's experiences 
of work have often led them to make demands different from 
those of men. For example, in the debates around homeworking, 
women 's and men's different experiences of work have led them 
to focus on different concerns (Huws, 1984; Monod, 1984). In 
particular, groups of office workers have been concerned about the 
possible increase in the use of homeworkers in data-entry and data- 
processing type jobs because these workers are not likely to escape 
the disadvantages that traditional homeworkers have feuied, such 
as low pay, little job security, and inadequate working conditions. 
While women in the more professional groups of new homeworkers, 
such as software designers and programmers, may be better placed 
than clerical workers to cope with the problems associated with 
homework, insofar as they still have the major responsibility for 
housework and child care, they, too, will remain disadvantaged 
relative to the mggority of men. 

In the discussions around changing working hours, women 
and men have again had different priorities, largely attributable 
to women*s greater domestic responsibilities and their particular 
experience of paid work. The Organization for Economic Coop- 
eration and Development (OECD) conducted an informal survey 
of the institutions of its member countries and found a wide vari- 
ety of attitudes and policies related to working time adjustments 
(OECD Sectretaridt, 1985:188-189): 
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1. In many countries, notably Scandinavia, the reduction of 
working time is discussed in terms of the improvement of social 
welfare. 

2. Some other countries, France for example, regard policies 
for reducing working time as fundamental in the fight against 
unemployment. 

3. Employers are generally against the reduction of working 
time. They are worried about its effects on production costs and, 
thus, on their competitive position. 

4. In nearly every c2ise, unions are in favor of reduced working 
time, though they are concerned with the timing of any measures. 

5. There exists considerable uncertainty as to the actual im- 
pact on employment and unemployment. Estimates vary in the 
beisic 2issumptions adopted and do not always take account of 
secondary effects. 

The Commission of the European Communities is concerned 
primarily with how to reduce working time in order to reduce the 
high levels of unemployment that exist in its member countries. 
The Commission issued some (legally binding) directives earlier 
this decade which were intended to ensure that part-time and 
temporary workers had the same rights and obligations as full- 
time workers. One obvious goal of the directives was to provide 
legal safeguards for forms of work that deviate from the current 
norm, but it is interesting to note that such directives were is- 
sued at a time when unemployment weis at an unacceptably high 
level. By making part-time work relatively more attractive to 
workers, the Commission may have hoped to reduce the demand 
for full-time jobs. The Commission of the European Communities 
(l984a:2l) is also concerned with changing the norm through sup- 
porting measures aimed at redistributing work; rather than issue 
a binding policy directive, however, they issued a set of guidelines 
and objectives concerned with the reduction and/or redistribution 
of working time, which includes the following: 

1. The competitiveness of enterprises should not be affected; 
i.e., unit production costs must not rise. 

2. Tlie reorganization of working time should result in more 
flexible utilization of capital equipment; i.e., actual production 
time should be lengthened. 

3. Special me2isures should be taken, where necessary, to avoid 
shortages of particular types of workers. 
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4. The characteristics of particular sectors and specific types of 
enterprises, particularly small firms, must be taken into accou X. 

Policies attempting to reduce or reorganize working time fall 
into one of the following categories: part-time work and job shar- 
ing, reductions in the length of people's working lives, longer 
leisure blocks and redistribution of working time, and reductions 
in working time for everyone. Such policies may not be primarily 
motivated by the current wave of technological change, just as the 
current unemployment may have no direct relation to technical 
advances, but enacting such polides may be facilitated by the new 
innovations. And many believe that the productivity-enhancing 
characteristics of the new innovations may make such policies in- 
creasingly necessary in the future. 

Part-Time Work and Job Sharing 

Most part-time workers are women, and many women who 
work, work part-time (see Table 1). Part-time work almost in- 
evitably means low pay, low status, and little job security. The 
decision to work part-time is not often one of positive choice by 
women but rather one of necessity, particularly when there is 
minimal public provision for the care of children or the elderly. 

Job sharing has become an acceptable alternative form of 
part-time work; it refers to the sharing of a full-time, usually pro- 
fessional, position with commensurate rights and responsibilities. 
Job sharing is on the increase in the United Kingdom, especially in 
the public sector. Employers benefit because staff are more likely 
to return after maternity leave, the job is covered when one person 
is ill or on holiday, and, as one personnel manager says, "Two 
heads are often better than one and because staff are content and 
committed, they often put in more than a week's work" (Meade- 
King, 1985:9). Job sharing also gives the employee the option 
of meeting domestic responsibilities or of pursuing other interests 
while maintaining some career continuity. So far, however, job 
sharing has not been widespread among low-paid women or men. 
Among its disadvantages as a policy are that it is an individual 
solution, rather than a direct attack on a broader problem, and it 
leaves unchallenged the notion that the full-time week is the norm< 

One OECD commentator expressed his concern that the in- 
creased availability of part-time work or job sharing will not actu- 
ally lead to a reduction in the level of unemployment because the 
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only effect will be to induce more women to enter the labor market 
(Barou, 1985:221). This is a good illustration of the fact that when 
many people talk about a return to full employment what they 
mean is full-tii.ie male employment, rather than everyone's right 
to paid work. 

The United Kingdom government has found a way of not 
challenging the classic definition of full employment while, at the 
same time, promoting part-time work. The Job Splitting Scheme 
provides cash incentives for employers who split a job in order 
to offer part-time work to unemployed people seeking full-time 
employment. This scheme explicitly excludes married women who, 
since 1983, are not recognized as unemployed if they are living with 
a man who has a pdid job (Meade-King, 1985:9). 



Jieductions in the Length of People's Working Lives 

Together with a move to longer schooling — compulsory edu- 
cation or youth training schemes (see below for further discussion 
of training and education) — a feature of recent years has been to 
lower the retirement age and promote early retirement schemes. 
One example is the early retirement law, which came into effect 
in Germany in May 1984. The retirement age, for women and 
men, was lowered from 59 to 58. When firms, on the basis of 
collective agreements or individual agreements between workers 
and employers, agree to early retirement schemes they receive a 
subsidy from the government if they replace the retiree with an 
unemployed person or with someone under age 26 (Commission of 
the European Communities, 1984a:101). 

Many firms were able to lower the average age of their staff, 
adjust their skill mix, and reduce their total wage bill as a result 
of the departure of long-serving workers on high rates of pay. The 
effect on unemployment was significant. While such measures do 
relieve labor market congestion in the short term, there are costs 
involved such as the subsidies to employers (though this must 
be offset against the costs of paying unemployment benefits or 
welfare to those young people who might otherwise have remained 
unemployed), and the economy is deprived of the accumulated 
experience of older workers (Barou, 1985:215-216). 
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Longer Leisure Blocks and Redistribution of Working Time 

The phenomenon of long periods of free time is still relatively 
new, and the S-hour day, 5-day week is still the norm. Interest in 
the redistribution of working time is growing: workers can gain 
longer periods of free time and employers can use their capital 
equipment for longer periods, if not continuously, through flexi- 
ble shifts. In Italy and the United Kingdom, experiments have 
been conducted with five crew members shiftworking in either 
8- or 12-hour shifts (Commission of the European Communities, 
1984a:64). Such plans could have the effect of further excluding 
women from certain areas of the labor market because, in many 
countrie^j, women are prohibited from working night shifts in se- 
lected manufacturing industries. 

Women's and men's different responsibilities have affected 
their views on redistributing working time. In Scandinavia, in 
broad-based discussions regarding the overall reduction of working 
time, women have tended to favor the option of a short2r working 
day, whereas men favor a shorter working week (DELFA, 1984:3). 
One suggestion (to our knowledge, as yet untried) has been for a 
30-hour week to become the norm, because it provides for many 
different possibilities of work organization, such as a 4-day week 
for workers, but the firm itself would operate for 5 or 6 days; a 
6-hour day, 5-day week, in which case the firm could operate for 
12 hours a day, with relatively acceptable working hours for its 
workers; variable working hours related to seasonal activities, i.e., 
6 months with a 20-hour week and 6 months with a 40-hour week 
(Barou, 1985:221). 

For any of these arrangements, it is important to see whether 
they complement the worker's other responsibilities. Cooperation 
of the work force is necessary because all of these arrangements 
have the potential to profoundly affect people's daily and weekly 
routines. Care must also be taken to ensure that new work policies 
do not reinforce existing gender inequalities; indeed, such arrange- 
ments could contribute to redistributing unpaid work more equally 
between men and women, notably caring for children, older people, 
and sick or disabled people. 

Reductions in Working Time for Everyone 

Overall reductions in working time are most often the result 
of collective bargaining. Many different agreements have been 



FELICITY HENWOOD AND SALLY WYATT 



415 



reached in Europe. In some cases the government has not been 
involved, in others, such as the Netherlands, the government has 
made recommendations, and in some, notably France, the govern- 
ment has played a much more active role. 

One obvious way to reduce working time is to introduce longer 
periods of paid holiday. In Germany, a sixth week of annual leave 
is fast becoming the norm. The first agreement was reached in the 
n>etal-working sector in 1978. Since then the proportion of workers 
entitled to 6 weeks leave has risen from 4 percent in 1980 to 25 
percent in 1981 to 38 percent in 1982. Other workers whose terms 
of employment are governed by collective agreements (90 percent 
of all wage earners) are entitled to at least 5 weeks. Employers 
consider this method to be the least disruptive of production; 
however, this may not be the case in countries such as Prance 
where whole firms usually close in the August holiday period. For 
that reason when a fifth week of holiday was introduced in France 
it was explicitly stated that it could not be taken cDnsecutively 
with the other 4 weeks (Barou, 1985:216). 

For countries where weekly working time is statutory, another 
method of reducing working time is simply to change '^he law. This 
was done in Prance at the beginning of 1982. Five weeks holiday 
and a statutory 39-hour week were introduced, with maximum 
working hours reduced to 48 in a given week and to a weekly 
average of 46 over a 12-week period; detailed arrangements at the 
enterprise or sectoral level were settled subsequently. Studies done 
by the French authorities to assess the impact of these measures 
estimate that 70,000 nonagricultural jobs were saved or created by 
these reductions in working time (Barou, 1985:216-218). 

In addition to the statutory measures introduced in Prance, 
some collective agreements were reached at the enterprise level. In 
one "solidarity contract" the aim was to achieve a 3 -hour week 
with a planned 5 percent increase in the number of jobs and a 
10 percent increase in productivity. The package was worked out 
between workers' representatives and management, with the gov- 
ernment providing the legal framework and some financial aid. 
This scheme aims to achieve an expansion of business, together 
with a reduction in unemployment. The advantage of this scheme 
is that the objectives of the workers regarding employment oppor- 
tunities are in line with the management's objective of maintaining 
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or improving their competitive position through reducing unit pro- 
duction costs. In this case, it was possible for management and 
workers to share productivity gains. 

There are many ways of reducing working time th^b are of 
benefit to both workers and employers. The most effective are 
those that are more flexible and innovative than traditional shift 
work and that are agreed to on a collective basis at the enterprise 
level, though governments have a role to play in facilitating discus- 
sion and providing financial assistance in order to have a positive 
impact on employment levels. These new initiatives can be at 
least partly funded through gains in productivity, achieved either 
through the use of new capital equipment or through the extended 
use of equipment currently owned. Collective bargaining should 
allow for differences between workers; individuals should have the 
option of choosing between working patterns, which might be de- 
pendent on their life-cycle stage. In addition to providing greater 
choice for individual workers, such schemes should also aim to 
redistribute the unpaid work in society, at present, largely per- 
formed by women. The widespread use of part-time work is not 
a substitute for a collective policy on reducing working time. The 
introduction of new technologies and the possibilities it offers for 
a reorganization of working time create potential for radical social 
change that could benefit both men and women. 

Training and education 

There is little agreement among the "experts" regarding pre- 
cisely what skills will be needed in the future (Townson, 1983; 
Women's Bureau, L ' our Canada, 1982; Leontief and Duchin, 
1986). It is not f' %t new jobs there will be nor how ex- 

isting jobs will b 'i It is agreed, however, that at the 

very least people v., je some generic scientific and technical 
training to prepare the**i for the rapid changes in technology that 
are characteristic of today's industrialized economies. 

TVaining is often seen as the key factor in enabling people 
to take advantage of the opportunities provided by new technol- 
ogy. Without training or retraining, workers are more likely to 
become unemployed or stuck in routine, unskilled jobs. Over the 
last few years, many training programs and courses offering new 
technology-related skills have been initiated, some aimed specifi- 
cally at women. 
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TVaining and educational initiatives need to be taken at many 
different levels in order to widen the opportunities provided by 
new technology to as many people as possible. In this section, 
we shall discuss public awarencjss, training, educational initiatives 
taking place withm schools (and, to a much lesser extent, universi- 
ties), and vocational training. In all cases we shall pay particular 
attention to the specific needs of women. At the outset, we outline 
some of the major differences between the countries under con- 
sideration in te^ms of what types of training and education are 
provided and who is responsible for administering them. 

Government, Employer, and Union Responsibilities 
for Training and Education 

In each member country of the European Community the ed- 
ucation and training systems have evolved over a period of 100 
years or more; therefore, the very terms "training,'' "education," 
and "school" are not always strictly comparable across countries. 
In many ways the education systems in Great Britain and Ireland 
differ significantly from those on the continent. However, most 
variation occurs m the provision of facilities for continuing educa- 
tion and training (for further details, see CEDEFOP [1984a,b]). 

Employers contribute to the cost of vocational training in all 
EEC countries, though the extent to which they do so varies from 
one country to another. Even in France, where most training is 
provided by schools or other state institutions, employers play an 
important part in continuing vocational training, although not in 
the initial training of young people. This is similar to the situation 
in the United Kingdom. In both France and the United Kingdom, 
a major role is played by mtermediary traming centers and organiz- 
ing bodies; para-governmental organizations and facilities run by 
joint training boards are particularly important. Many of the lat- 
ter are funded by a wide variety of bodies, including government, 
industry, foundations, chambers of trade and industry, donations, 
and professional associations (CEDEFOP, 1984b:51). 

In contrast to France and the United Kingdom, firms in the 
Federal Republic of Germany are very active not only in continuing 
training but also in the initial training of young people. As a result, 
employers contribute a larger share of the total cost of training 
than the government (CEDEFOP, 1984b:22). In Italy and Lux- 
embourg, continuing education and training arc largely financed 
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through government subsidies; and in Belgium, the financial bur- 
den is carried jointly by the government, employers, trade unions, 
and professional institutions (CEDEFOP, 1984a:43). 

Training centers run on a purely commer'^ial basis are ex- 
tremely rare. In all member countries, young people do not have 
to pay any fees for initial trsuning; they receive grants that vary 
in amount, however. A legal right to educational leave exists in 
Belgium, Prance, Italy, Luxembourg, and some of the individual 
states of Germany (CEDEFOP, 1984a). 

Methods adopted by different EEC members for financing 
and organizing traming vary enormously. It is not possible to 
identify an ideal solution. Beth Germany's system of considerable 
industry involvement and the Netherlands' system of state-funded, 
school- based vocational train ng appear to be stable and efficient 
within the context in which uhoy operate. Italy's new system 
of a regionally devolved approach Id vocational training might 
be better able to meet labor market problems, given the very 
different structural problems of its individual regions. Presumably 
decentralized solutions will be more flexible and appropriate in 
such countries. 

Public Awareness 

Many commentators express the need for increasing public 
awareness of the broader social implications of information tech- 
nology (Menzies, 1981; Berner, 1984; Sj0rup and Thomsen, 1984; 
Thomsen, 1984). People need to be alerted about the need to un- 
dertake training at various times throughout their working lives, 
and women need to be alerted to changing conditions in clerical 
jobs. Understanding the broader implications of information tech- 
nology would also help to equip workers to act more effectively in 
negotiations with employers. 

The Women's Bureau of Labour Canada (1982) identifies com- 
ponents necessary to a local awareness campaign run by a city or 
local government (see Table 4). In the United Kingdom, the Equal 
Opportunities Commission, the Manpower Services Commission, 
and the Engineering Industry Training Board declared the year 
1984 to be Women Into Science and Engineering (WISE) Year. 
While some courses were developed for target groups such as 14- 
to 16-year-old girls, women returning to paid work, and unem- 
ployed women, its major function was to increase public awareness 
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TABLE 4 Components of a Local Awareness Campaign Run by a Local Council 



Press and the electronic-mail paid advertising 
Public service announcements 
Interviews with press and television mediA 
Related film clips and fillers to be provided to local television 
stations 

Films and audiovisual programs about women and microtechnology for use 

in schools, community groups, etc. 
Establishment of a speaker's bureau 
Sponsoring of speakers on the subject 

Organisation of workshops to inform the public about the high-tech 

industry and its human resource requirements 
Preparation and circulation of a manual containing dedans cf iocal 

training programs 



SOURCE: Women's Bureau, Labour Canada (1982:50-51). 

regarding engineering as a career choice for women. This initiative 
arose out of British industry's often-expressed need for more engi- 
neers and technicians — women were a hitherto unexploited source 
of such labor. Activities during the year appear to have broadened 
discussion about women entering engineering and technical jobs. 

Many informal efforts to increase public awareness have also 
been made. The women's movement in Copenhagen has started 
a course to teach w^omen about specific technical skills and about 
the social impacts of information technology* A group of women 
researchers, technicians, and users in Denmark have formed "Fo- 
rum," whose role is to provide public education (Thomsen, 1984). 
The Brighton Women and Technology Group has twice organized 
a 10-week course, through the local adult education authority, 
concerned with the impact of technology on various sispects of 
women's lives. Th^ re are now many other similar courses across 
Europe. 

Schools 

Many Eur'^pean countries are beginning to adapt their edu- 
cational systems to meet th** changing technological envir :)nment. 
Policies adopted have been quite similar, especially where the 
introduction of microcomputers into schools is concerned. In Den- 
mark, children are obliged to participate in courses dealing winh 
microcomputers and information processing in both primary and 
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secondary school (Thomsen, 1984). By June 1983, nearly half of 
the primary schools in the United Kingdom had ordered or re- 
ceived a microcomputer under a grant scheme organized by the 
Department of TVade and Industry. By the same date, 7,000 micro- 
computers had been installed in 800 secondary schools in France. 
The plan is to have 100,000 installed by 1988. Also, four centers 
have opened for teacher training in information technology. A 
major concern in many countries is the lack of qualified teach- 
ers at all levels (Dirrheimer, 1983; Commission of the European 
Coinmunities, 1984a:110). In the Netherlands, government initia- 
tives are being supplemented by private enterprises. The Dutch 
Savings Bank, in cooperation with Philips, is planning to supply 
microcomputers for courses taking place during the last 2 years 
of primary school. There is a similar initiative in Belgium. In 
Italy, some national firms involved in robotics have agreed to pro- 
duce 200 robots for demonstration purposes in technical schools 
(Commission of the European Communities, 1984a:110). 

While such programs will enable children to become familiar 
with the capabilities of microcomputers, they are not entirely 
un problematic. The Canadian Union of Public Employees (CUPE) 
objects to the widespread introduction of microcomputers into 
schools. They maintain that children should not be subjected 
to the possible negative health effects, particularly since growing 
children may be more susceptible to physical problems and may 
not be able to eff'ectively express any problems they do experience 
(CUPE Research Department, 1982:8). 

Another problem, specifically facing girls, is that they might 
have difficulty in gaining access to the machines without interfer- 
ence from boys (Harding, 1983; Thomsen, 1984). Berner (1984) 
points to the need for affirmative action programs in this area that 
should act on three levels: counteracting stereotypes, providing 
options, and strengthening self-confidence. In Sweden, technical 
subjects are compulsory at all levels; the possibilities of opting out 
of mathematics or science courses before the age of 16 are limited. 
Also, additional points are given to girls who choose traditionally 
masculine subjects and to boys who choose traditionally feminine 
subjects. She also cites many cases where girl-only workshops 
are provided in order to give the girls the support they require 
(Bemer, 1954:233). 
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The United Kingdom's Engineering Industry Training Board 
(ElTB), as part of WISE Year, organized a pilot program to en- 
courage more girls to consider becoming technicians or engineers. 
Thirty girls, aged 14 to 16, participated in a 4-day residential 
course during which they visited firms and engineering depart- 
ments in polytechnics, and met with women technicians and engi- 
neers (Engineering Industry Training Board, 1984). The pilot was 
thought to be successful. Similar programs are now being orga- 
nized on a regional basis. The EITB is also considering whether to 
run 1-day courses for 12 to 14 year olds, in order to provide them 
with more information before they make their "O level" choices.^ 
Such programs are valuable and necessary as long as girls continue 
to be socialized away from scientific and technical subjects in their 
early school careers; ideally, if girls were encouraged and expected 
to develop their scientific and technical capabilities from an early 
age, such programs would not be necessary. 

In the meantime, for girls who have gone through the edu- 
cation system without receiving adequate scientific and technical 
training some remedial action is necessary. The Chelmer Insti- 
tute of Higher Education in England was awarded a grant by the 
European Social Fund of the EEC to retrain women in survey- 
ing, microprocessing and computer technology, accountancy, and 
management. The first part of the course includes basic study 
skills and mathematics. To date, some of the women who have 
completed the course have found jobs, many others have used it 
as a bridge into higher level courses, and about 30 percent have, 
through necessity or choice, opted out of the labor market (Com- 
mission of the European Communities, 1983a:7&-77). 

Vocational Training 

One of the most frequent themes in the literature on voca- 
tional training involves, though not always explicitly, the rela.ive 
merits of on-the-job training and formal training (Women's Bu- 
reau, Labour Canada, 1982; Dirrheimer, 1983; CEDEFOP, 1984a; 
EOSYS Ltd., 1984; Gensior, 19S4; Goldstein, 1984; Johansen, 
1984; Thomsen, 1984). One advantage of on-the-job training is 



^ "O lever examinations are taken at the age of 16. They are important 
because they determine what "A levels'* a student can take (at 18) and thus 
what subject at university. 
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that it is more likely to provide a work force with the skills rele- 
vant to the employer's needs. Also, the difficulties associated with 
fulfilling domestic and child care responsibilities outside of work- 
ing hours are not so acute if training is provided on the job, within 
regular working hours. 

The disadvantages of on-the-job training are that the skills 
learned are not always formally recognized and that the unem- 
ployed and those outside the labor force are excluded (see below). 
The fact that skills learned on the job are not always formally 
recognized means that worker mobility is reduced. Both women 
and men will be less able to move outside the firm. And women 
may also experience difficulty moving within the firm, particularly 
where management discriminates against women, either because 
they think a secretary only types even if she actually possesses 
quite advanced information-technology-related skills, or simply 
because they think women should not have professional or high- 
paying jobs. 

The major advantage of formal training is that skills learned 
are recognized. The skills needed in office work include knowledge 
of routines; knowledge of the firm and branch; ability to inter- 
pret questions, combine information, and solve nonroutine cases; 
and social skills. Often, only the first of these skills is visible to 
managenient (Lie and Rasmussen, 1984:6). Not only does formal 
training improve worker mobility, it also overcomes some of the 
problems typical when workers are insufficiently trained. Clerical 
workers who are not aware of all of the capabilities of a piece of 
equipment are often dissatisfied. The Danish Union of Commercial 
and Clerical Employees, together with some schools of commerce, 
has initiated courses in word processing for its members (Thom- 
sen, 1984). The disadvantages of formal training are related to 
(lack of) time ana money. 

Ways to combine the advantages of both types of vocational 
training include having formal training paid for by industry or the 
state and scheduling it within working hours, or introducing some 
means of assessing skills gained on the job. The usual objection 
raised by employers to paying for formal training is precisely that 
it will increase worker mobility: why pay for someone else's work 
force? In the long run, however, training for a skilled and flexible 
work force will benefit everyone. 
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As noted above, on-the-job training does nothing to -neet the 
needs of the unemployed. Unemployment, particularly youth un- 
employment, is becoming an increasingly serious problem in most 
of the countries under consideration. The tremendous increases in 
unemployment are partly a result of new technology and partly a 
result of the more general economic climate. In most countries, 
trainiiig for people who are not in paid employment is seen as the 
primary responsibility of the government. As Goldstein (1984) 
argues, some government schemes have negative elements. In her 
view, the New Training Initiative (NTI) of the current British 
government is an attack on the conditions cf paid work, disguised 
as training to meet changing market and technological conditions. 

The publicly funded Youth Opportunities Program (YOP) 
provided young people with jobs for 6 months during which they 
were paid a weekly allowance. Employers received free labor. YOP 
workers were heavily concentrated in distributive, retailing, and 
administrative jobs; opportunities for learning new skills were few. 
In 1981-1982, more school leavers were in YOP than in regular 
jobs. Employers have admitted that 30 percent of these repre- 
sented abuses of the goals of YOP; they substituted YOP workers 
for regular workers (Goldstei-, 1984:100). The chief disadvantage 
of YOP, Goldstein (1984) argues, is that they have given credi- 
bility to the notion that putting people in the workplace to serve 
employers' short-term needs represents training.^ Training need 
no longer lead to gaining skills or access to long-term paid employ- 
ment. This type of program also undercuts organized labor and 
diverts resources away fr >m other types of training. The problems 
associated with shortages of skilled labor remain. 

Similar programs have been adopted in other countries. In 
Belgium, both private and public enterprises with more than 50 
employees are required to recruit between 1 and 2 percent of their 

^ The Community Programme scheme designed to help the long-term 
unemployed does not even pretend to provide anything but the most broadly 
based "introduction to work"-type training. It is mentioned here because 
it illustrates the government's attitude to women's right to paid work. The 
scheme authorises local authorities to hire the long-term unemployed to work 
on projects for 4 days a week for the benefit of the community. Those eligible 
include people over the age of 25 who have been unemployed for more than 
1 year (Goldstein, 1934:86). The wage may not exceed an average of £63 
(1985 figuro) per week. Since 1983, women who are living as married with 
a man in paid work are not eligible for these schemes, since they are not 
officially recogniied as unemployed. 
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work force from people under 30 years of age with no previous work 
experience for a maximum period of 1 year. Not only are employers 
required to pay only 90 percent of the agreed wage rate, they also 
receive a grant from the government for each trainee, above the 
mmimum 1 percent (Commission of the European Communities. 
1984a:90). 

Some more positive training schemes aimed at unemployed 
women have been developed. The Ministry of Education in Den- 
mark, together with the equality of opportunity consultants, has 
initiated the formation of a number of "data centers" for women 
who would not otherwise receive any training (Thomsen, 1984). 
Other schemes have begun in various cities in the United Kingdom. 
They involve women teaching other women nontraditional skills, 
often programming and electronic engineering but also carpentry 
and plumbing. The schemes are supported by the local councils 
and the European Social Fund. They all include the following: a 
creche, or child care allowances; a training allowance; a schedule 
to coincide with school hours; and assertiveness training. Women 
over 25 with no formal qualifications are given priority. Links 
with local employers are more established in some schemes than in 
others (informal discussion with E. Cousins, Women's Technology 
Scheme, Liverpool). 

These schemes are a good example of how women's needs 
can be taken into account. Courses offered in the evenings are 
often inaccessible for women with children, and company training 
is sometimes only provided to full-time workers, while women are 
more likely to work part time. IVaining "open to all" is insufficient 
if it is not recognized that women face restrictions on their ability 
to participate. 

A study done for the Women's Bureau of Labour Canada 
(1982) surveyed different groups of women regarding their atti- 
tudes to technology and training. They found that women who 
were not in the labor force were the group most afraid of tech- 
nology ind that they would prefer full-time training during the 
day. Women in the labor force, but not in technology-related jobs, 
preferred some form of apprenticeship. Lack of confidence, time 
and money, fatigue, and stress were the difficulties cited in relation 
to out-of-hours training. They felt it was the employers' respon- 
sibility to train them. Women using word processors had usually 
been trained either by their employer or by the equipment sup- 
plier. The latter is usually a marketing exercise; women receiving 

■ 43G 



FELICITY HENWOOD AND SALLY WYATT 



425 



such training thought it was not always adequate. Women work- 
ing in electronic assembly received informal, on-the-job training. 
Their employers sometimes offered to pay for night-school courses, 
but the women felt night school would be too much, in addition 
to their existing work and domestic responsibilities. Women in 
both arts and science subjects in postsecondary education were 
aware that they would probably work with technology in some 
form; however, science students were more confident about their 
job prospects (Women's Bureau, Labour Canada, i.982:27-33). 

Many training initiatives aim to develop specific industrial 
skills. Given the rapid change that characterizes industrial econo- 
mies, it may be more appropriate for training and retraining to be 
aimed at developing broader skills, such as basic scientific under- 
stamding, computer literacy, logical thinking, and communications 
skills. TVaining focused in this direction would enhance worker 
mobility, whereeis training in specific skills increases the danger of 
creating the job ghettos of the future (Canadian Advisory Council 
on the Status of Women, 1982; Dirrheimer, 1983). 

Training and educational initiatives need to be taken at many 
different levels in order to widen the opportunities provided by 
new technology to as many people as possible. The aim of any 
training or educational initiative must be to increase workers' 
mobility and their ability to participate in technological decision 
making. Governments and employers have a responsibility to at 
least contribute to the cost of training, especially because they 
benefit from having access to a skilled work force. Also, it is 
important to remember that not all workers are starting from 
the same point in terms of training and education; therefore, for 
women and other disadvantaged groups, some positive action is 
necessary. 

SUMMARY AND CONCLUSION 

Today, the industrialized countries of the world and many of 
the newly industrializing countries are experiencing major changes 
in employment and work patterns as the rapid diffusion of the cur- 
rent "new technologies," based on microelectronics, is transform- 
ing the industrial structure of their economies. Both government 
intervention and negotiations between employers and trade unions 
concerning the introduction of new technologies are becoming in- 
creasingly widespread. Employers attempting to maintain profit 
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levels in increasingly competitive market situations can do so in 
various ways; technological change is only one of the options avail- 
able, but productivity-enhancing, labor-saving technologies are an 
obvious tool to employ. 

We have noted that the unequal distribution of power between 
social groups means that some groups have more influence over 
technological decision making than others. The roles played by 
governments, employers, and trade unions in this process differ 
from country to country. We have noted that women and men 
often have different priorities eind choose different strategies. 

In the Europe£in countries, governments have a crucial, if 
limited, role, mainly through the provisions of legislation, which 
sets minimum standards to which employers must adhere. Most 
negotiations about the introduction of specific technologies take 
place between employers and trade unions, as negotiations around 
job design illustrate. 

To negotiate around job design is, we argued, to reject the 
notion of technological determinism. It accepts that technology, 
as such, does not determine how jobs are defined, how the work 
should be done, and how the person doing the job relates (or does 
not rekfce) to other people in the workplace. The importance of 
discussions of job design is the recognition that the organization 
of jobs and the use of machinery and equipment in those jobs 
is the result of political struggle and decision making, involvmg 
groups of people with different amounts of power to infiuence 
those decisions. Such discussions also move the focus away from 
the important, yet narrow, question of ergonomics, to the broader, 
more fundamental questions of quality of work. 

Important differences between countries concern the extent 
to which employees are able to effect change; these differences 
depend, in large part, on the different traditions of worker partici- 
pation and on the relationship between employers and workers. In 
Denmark and Norway, for example, there is a much stronger tradi- 
tion of worker participation than in either the United States or the 
United Kingdom. There is also a much higher rate of unionization 
in these countries (see Table 1). It is not surprising, therefore, 
that some of the most progressive examples of workers securing a 
degree of control over decisions surrounding new technology are 
found in these countries. 

Women's position in the labor market and in the occupational 
hierarchy gives them less access to decision-making structures (via 
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the trade unions) than men. But their position has bo-.h positive 
and negative aspects. In particular, we have argued that women's 
relationship to work, both paid and unpaid, has led them in many 
c€ises to have different priorities from many male trade unionists. 
Many of women's priorities have proved particularly relevant in 
discussions of the quality of work and have since been taken up 
more widely by the trade unions. 

Our discussion of changing Ic ations and changing hours of 
work showed that there currently exists the potential for radical so- 
cial change. The pervasiveness of the new technologies has opened 
a debate about the role of work in advanced industrial societies. 
Gender relations could both affect and be affected by changes in 
the role of work. The various proposals should be evaluated in 
terms of their benefit to individual workers, and not merely their 
effect on reducing unemployment levels; furthermore, discussions 
of, and choices about, the relative merits of the different schemes 
must take into account the existing differences between women 
and men in their relation to work, especially unpaid work. By rec- 
ognizing women's and men's different starting pointp strategies 
and policies could, if the political will existed, set r v to redress 
existing imbalances, resulting in a genuine redistribution of all 
forms of work (paid and unpaid) that would enable both women 
and men to achieve greater work fulfillment. 

In our discussion of the role of governments, employers, and 
trade unions in providing education and training, we argued that 
education and training should aim to increase the availability to 
individual workers of opportunities for satisfying work and should 
not merely aim to reduce unemployment in the short term. Fur- 
ther, it is not enough to provide training for all; efforts must be 
made to identify factors that prevent certain groups from taking 
advantage of such opportunities. The difficulties women face in 
taking part in education and training programs are well docu- 
mented. In addition to providing the necessary support services 
(such as child care) that will enable more women to participate in 
training schemes, trainers and educators must take into account 
the very different relationships girls and boys, women and men 
have to technology, and structure their training programs in such 
a way as to best overcome past discrimination and socialization in 
this area. 

The formulation of strategies and policies aimed at dealing 
with the issues raised in this paper should start by identifying 
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existing differences and inequalities between groups of workers. 
We have been concerned here with gender inequality but there are 
many others — age, race, and skill all divide workers and sometimes 
lead to conflicts of interest. Until these differences are recognized 
and a commitment is made to overcome resulting inequalities, it 
will be impossible for employees to make the best of opportunities 
that now exist for their participation in decision making regarding 
technological change. This commitment must be demonstrated at 
all levels, by governments, employers, and trade unions. 
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